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Preface 


The Proceedings of the Thirteenth Annual meet- 
ing of the North Central Weed Control Confer- 
ence is a record of the papers and reports pre- pair 
sented at the 1956 Conference in Chicago, Illinois, ae 
December 10-12. Copies of this Proceedings are he 
available at $2.00 per copy from Dwight W. Lam- 
bert, Secretary-Treasurer, North Central Weed 
Control Conference, Inc., P. O. Box 104, State 
Capitol, Lincoln, Nebraska. A Research Report, 
published by the North Central Weed Control 
Conference, is also available at $2.00 per copy 
from the same address. 
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REMARKS BY THE PRESIDENT 
Earl A. Helgeson! 


Members of the NCWCC, friends, and guests: It isa 
real pleasure and privilege to welcome you to this, our 
13th Annual Conference. As has been true in past meet- 
ings, there are many familiar faces present, there are 
some of the older members absent and then again there 
are a considerable number of younger men, especially 
graduate students with us today. This, I believe, is the 
“Hallmark” of a maturing organization. 


I wish to welcome the younger members and guests 
especially. It is a healthy thing when we begin to get 
a continuing influx of new blood. We are proud, I am 
sure, of the excellent showing these active graduate 
members have made in the past few years. Anyone who 
saw and listened to the papers presented at our Omaha 
meeting last year must have been impressed with the 
high quality both of papers and of their presentation. 
The same will be true this year, I feel certain. 


In the past, it has been the policy of our Presidents 
to speak of the past and the future and often a sense 
of concern was expressed about the continued success 
of our NCWCC. It is certainly a unique group. With 
the many diverse interests of our membership one might 
expect some breaking at the seams here and there but 
it seems to me that we are working together more 
smoothly than ever. 


If I were to offer any suggestions for future conduct 
it would be that we put more time and effort into basic 
studies. We are all faced with the pressure of immediate 
and practical applications of new chemicals and meth- 
ods. Some of us, I feel certain, find it easier to revise 
the old circular or bulletin than to search for new and 
improved methods, but the time has come, it seems, 
when we should be doing a bit of pioneering. We have 
about exhausted the ways and means of using such 
chemicals as TCA, 2,4-D, etc. This is not to say that we 
know all about the use of such older chemicals, we just 
have not enough new basic data on how these things 
work. There is a growing awareness of this need, I am 
sure, and also a lot of people are doing something about 
it. One need only count the increased staff concerned in 
research on herbicides to realize the newer trend. 


Another matter which should be mentioned is that 
of our publications. Our journal WEEDS needs your at- 
tention. With the increased activity in weed research 
our Editor, Ken Buchholtz, should actually be over- 
whelmed with good papers. As it is, he has led a hand- 
to-mouth existence. Since Ken is going to tell you about 
his troubles in greater detail in a few minutes, I only 
wish to ask that you all make some increased effort to 
help make our Journal a success. You will hear more 
about our other Publications also as time goes on. 


As your President, I could probably go on for some 
time, but since we are going to spend the next several 
days talking about our weed problems, I am sure every- 
thing I might say will be more amply and completely 
covered. In closing, then, I wish to thank the various 
members who have carried the numerous committee 
tasks through to the final results we see at this meeting. 
It seems that another unique character of this confer- 
ence is the willingness of its members to carry the load 
of committee work through to completion with excep- 
tional promptness and skill. It has been a pleasure to 
work with the several committees and I feel we owe the 
success of this Conference to these hard working people 
and to the persons who are taking an active part in the 
program. 


! North Dakota Agricultural College, Fargo, North Dakota 


PUBLICATION POLICIES FOR WEEDS 
K. P. Buchholtz! 


WEEDS was established in 1951 to meet the need for 
a publication that reached workers in all fields of weed 
control throughout the United States. It was also be- 
lieved that a journal devoted exclusively to weed control 
would serve to promote interest and facilitate progress 
in this new and rapidly expanding field. In January 
1956 WEEDS was designated as the official publication 
of the newly organized Weed Society of America. As 
such, it represents and contacts the largest organized 
group of weed workers in the world. . 


Since it was established in 1951 the Editors and 
Editorial Committee of WEEDS have endeavored to 
prepare a journal consisting of reliable, factual and 
pertinent papers on all phases of weed control. Attempts 
have been made to publish manuscripts on regulatory, 
extension, educational and research activities. It is evi- 
dent that WEEDS has had modest success. Over 1000 
copies of each issue of Volume IV were distributed and 
the subscription list continues to grow. WEEDS is 
widely distributed among weed workers across the 
United States and Canada and to a limited extent in 
foreign countries. This journal is distributed to 112 
libraries in the United States and to 64 foreign countries. 
As a result WEEDS is placed on permanent file in many 
more libraries than any other weed publication. 


A review of the advantages of subscribing to and 
contributing to WEEDS may be of value. The extensive 
subscription list and the wide distribution to libraries 
allows a large number of your co-workers to review and 
benefit from your studies when they are published in 
this journal. WEEDS provides an outlet for comprehen- 
sive, detailed papers that are difficult to publish in other 
periodicals. Figures and photographs can be included in 
the manuscript as desired. The paper and binding of 
WEEDS are such that this publication will remain in 
good condition for many years in private and public 
libraries. In summary WEEDS provides a means of 
publishing scholarly papers in the field of weed control, 
ensures their wide distribution to workers primarily 
interested in this field and allows permanent filing in 
numerous libraries throughout the world. No other 
publication can provide these facilities as well as can 
WEEDS. 


It is our conviction that the WEEDS journal can be 
improved substantially. This improvement can come 
about only with your cooperation and the cooperation 
of the other members of the Weed Society of America. 
The most serious problem results from the small supply 
of manuscripts submitted for publication. Our budget 
allows us to print 128 pages per issue. About 28 pages 
are required for the Bibliography of Weed Investigations 
and miscellaneous items. This leaves 100 pages for 
papers in each issue. During the first three volumes of 
WEEDS papers totaled about 58 pages per issue. Durin 
Volume IV about 65 pages of manuscripts were print 
in each issue. The prospects for Volume V are no better. 
It is obvious that we are not fully utilizing our oppor- 
tunities for publication in WEEDS. It appears that we 
all value the material published but few make the effort 
to or secure the benefits from publishing in this journal. 


It may be helpful to review the procedure followed 
when a paper is submitted for publication. All manu- 
scripts received are reviewed by two workers familiar 
with the field of activity covered by the paper. The 
reviewers are instructed to make comments and to 
criticize the paper for it is our firm belief that comments 
are most valuable when made prior to printing. The 
author is given the opportunity to make such revisions 
as he believes justified. The revised paper is then in 
order for publication. Review and revision usually re- 
quire about 2 or 3 months. Publication after a paper is 
submitted is relatively rapid but since the journal is a 
quarterly, publication may not occur for as long as six 
to nine months after it is submitted. 
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Not all manuscripts submitted are finally printed. 
Some have been printed in substantially the same form 
elsewhere before being submitted to WEEDS. We do 
not believe that re-publication can be justified for our 
costs average $15.00 per page. We believe that the 
proceeds from your subscriptions should be used to 
encourage the publication of new, original, previously 
unreported material. Consequently manuscripts are re- 
turned to the authors when they are known to have been 
published in a proceedings of one of the weed confer- 
ences or in any other journal. Material that has appeared 
only in abstract form in the Research Report of the 
NCWCC or in conference proceedings is accepted for 
publication. 


Occasionally a manuscript may receive so many 
comments that the author becomes discouraged and does 
not re-submit the manuscript. Revisions in content or 
interpretation are made by the choice of the author. 
He may accept the suggestions and make revisions or if 
he chooses he may re-submit the paper as originally 
prepared. Controversial points will of course reflect on 
the ability of the author. 


At times manuscripts are not acceptable due to the 
form used in their preparation. It is the responsibility 
of the editor to secure a uniformity of style and arrange- 
ment. Printing requirements impose certain standards 
that must be maintained. Uniformity of style makes 
the journal easier to read and contributes to its general 
appearance. 


The problem of manuscript shortage can only be 
solved by individual choice. There is ample material 
available each year to fill WEEDS several times over. 
During each of the past several years the material pub- 
lished by the NCWCC alone would more than fill 400 
pages of WEEDS. The other weed conferences publish 
somewhat less material but there is no doubt that in 
the aggregate a substantial amount of material is re- 
leased in the field of weed control each year. It is prob- 
able that a considerable number of the more detailed, 
comprehensive studies could more profitably be pub- 
lished in WEEDS than in conference publications. If 
desired, abstracts of the material might be submitted 
for regional distribution. 


It is my hope that in the future you will consider 
WEEDS seriously as an outlet for the significant papers 
on weed control that you prepare. Publication will be 
somewhat more involved but not seriously so. Benefits 
derived from publication in WEEDS will be substan- 
tially greater. When this practice becomes widespread 
WEEDS will become an even more informative and 
useful journal than it is today. 


' Department of Agronomy, University of Wisconsin, Madison. 


ADVANCES IN WEED RESEARCH IN THE U.S. 
DEPARTMENT OF AGRICULTURE (Abstract) 
M. W. Parker’ 


Organized scientific effort to improve weed control 
on American farms has accomplished a great deal in a 
relatively short time. In general, these advances have 
come with the development and widescale use of organic 
chemicals as selective herbicides. 


Results of current chemical weed control research, 
conducted cooperatively between the Agricultural Re- 
search Service of the U. S. Department of Agriculture 
and various Agricultural Experiment Stations in the 
North Central States, give evidence of the fast-changing 
weed control picture. Examples of such work include: 


1. Preliminary but promising results in controlling 


field bindweed at $4 Kansas with spring and fall 
applications of 2,3,6-TBA. 


2. Field demonstrations at Fargo, North Dakota that 
dalapon can be applied post-emergence to weeds in 
sugar beets with good effect. Used at the rate of four 
pounds per acre when beets are in the four to six leaf 
stage, dalapon gave good grassy weed control. 


3. An excellent pasture mixture of Kentucky blue- 
grass and birdsfoot trefoil was established at Columbia, 
Missouri, by treating bluegrass sod in the spring with 16 
pounds of TCA per acre. Birdsfoot trefoil was seeded a 
month later. 


4. Herbicide evaluation studies at Beltsville, Mary- 
land, have contributed to the development of two — 
ising new chemicals—4-(2,4-DB) and 4(MCPB). It ap- 
pears that these chemicals can be safely and effectively 
used for the control of several weed species in small 
grains underseeded to legumes, and in the establishment 
and maintenance of legumes. 


Chemical research and development has been the 
basis of major advances in weed control in the past 10 
to 15 years. Chemicals continue to offer great oppor- 
tunity for advancement. However, the weed science will 
make its greatest progress—and its greatest contribu- 
tion to American agriculture—by broadening its scope to 
include all possible weed control techniques. Three im- 
portant ways that this can be accomplished are: 


1. To consider and utilize all the tools of weed con- 
trol. Tillage measures, management, and cropping prac- 
tices, as well as chemical herbicides, have a place in 
weed research. 


2. To consider weed control as one of several related 
farm practices. Thinking of weed control in connection 
with such activities as land preparation, seeding, and 
harvest will often guide the scientist toward the de- 
velopment of the most satisfactory method of weed 
control. 


3. To place more emphasis on basic research. Effec- 
tiveness of all kinds of weed control can be improved 
by gaining greater knowledge of the weed plants them- 
selves. Chemical weed control can be improved as more 
is learned about the chemicals and their modes of action. 


The Weed Section of the Agricultural Research Serv- 
ice recognizes these needs and has moved to meet them 
by re-organizing its activities. A regional type of organ- 
ization has been replaced with an organization along 
commodity or functional lines. The Weed Section now 
emphasizes four major types of weed control research: 
1. Control of weeds affecting field and horticultural 
crops; 2. Control of weeds affecting pastures and ranges; 
3. Control of aquatic and non-crop weeds, and 4. Herbi- 
cidal evaluation, and plant physiology and ecology. 


1 festpent Director Crops Research, Agri. Research Service, 


WEED CONTROL — AN INDUSTRY POINT OF 
VIEW (Abstract) 


Max T. Goebel! 


Weed research has enjoyed the advantages of a very 
favorable research climate. The possibilities of selective 
chemical weed control, if not all herbicidal-chemical 
action, were first appreciated as a result of fundamental 
biological-chemical research. 


Chemicals have no monopoly at all on the killing of 
weeds. Chemical weed control must always compete on 
a dollar-for-dollar basis with mechanical or hand meth- 
ods of weeding. Chemical weed control has come of 
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age not only as a research development but as a prac- 
tical agricultural and industrial practice. The chemical 
industry must take stock to determine the business risks 
involved as the science of weed control continues to 
grow. Also, much thought must be given to the proper 
interrelationship of effort between industrial weed con- 
trol research men and those employed by governmental 
agencies. Weed control is an extremely difficult and 
expensive line of research. The cost to the DuPont Com- 
pany of discovering and developing the urea herbicides 
now lies between three and four million dollars. Well 
over half this sum was spent in demonstrating the 
effectiveness of the materials and in proving that they 
could do the job safely. 


The chemical industry must take for granted the 
fact that one of the largest single cost items in the de- 
velopment of chemicals for agriculture is the research 
necessary to assure that these chemicals can be mar- 
keted without introducing a hazard to health. The 
industrial research man must know the properties of his 
experimental product thoroughly, especially its toxico- 
logical aspects, both acute and chronic. It is much better 
to be able to demonstrate that an agricultural chemical 
will not appear in or on the treated crop in significant 
amounts, rather than to argue about the degree of 
toxicity of large residues. 


Only outstanding new materials are going to be 
worthy of the effort and the money which must be 
poured into them before they can be released for gen- 
eral sale. How is their true value to be determined? 
Here we come to division of effort between industrial 
and governmental scientists as hundreds of new candi- 
date weed control agents are uncovered at the test-tube 
stage each year. 

To us in DuPont, it seems clear that the cost of devel- 
oping a product should primarily be borne by industry. 
Certainly, no one in industry would wish to hamstring 
the state and federal research men who have ideas for 
uncovering new and valuable materials through screen- 
ing programs. However, the painstaking task of assess- 
ing the safety, determining the basic biological activity, 
and the economic value of a new and promising chemical 
must inevitably fall upon the shoulders of the industrial 
concern which plans to market it. The cost is high, but 
industrial research men have grown accustomed to the 
idea that a very large gamble must be taken if worth- 
while stakes are to be won. 


Before an industrial concern sends a product out for 
widespread evaluation by federal and state laboratories, 
the company should be sure that the product intrin- 
sically has enough merit, is safe enough, and is suffi- 
ciently economically sound so that the company is 
willing to say that the product will be manufactured. 

State and federal laboratories were not founded to 
be free testing agencies for hundreds of purely experi- 
mental, untried products and formulations. Once the 
basic facts about a new weed control chemical have 
been established and it is clear that the new material 
will have one or more distinct fields of use, then it seems 
perfectly proper for an industrial concern to discuss the 
product with federal and state agencies and make it 
available to them for such evaluation as they may deem 
proper from the standpoint of their own interests and 
the programs which they have in progress or may be 
considering. 

The increasingly cordial and intelligent climate of co- 
operation between industrial and government research 
agencies is in the process of ironing out, at least in the 
field of weed control research, most of the detailed prob- 
lems which come up during the development of a new 
product from the test-tube stage to that of final agri- 
cultural or industrial application. 

If weed control science is to continue to develop 
along sound lines, more and more fundamental informa- 
tion about the processes which go on in plants must 
be developed. For this task, academic and government 
laboratories are pre-eminently well equipped. Our com- 


pany, and I am sure others as well, carries out logical 
and continuing explorations into the processes of growth. 
However, we certainly look to the academic and gov- 
ernment laboratories for major contributions in the 
elucidation of the mysterious processes which govern 
germination, vegetative growth, flowering, and repro- 
duction of plants. 


Industry has a stake in the development of funda- 
mental information. To a certain extent, industry al- 
ways finances this type of work as a part of the tax-pay- 
ing public. For example, last year our company alone 
paid three hundred forty-five million dollars in taxes— 
more than three times the total federal appropriation for 
agricultural research. Our company alone also provides 
a sum approaching one million dollars in general aid 
to education. 

The most important principle regarding the use of 
private funds for fundamental research in universities 
and experiment stations is that such funds should be 
given without strings attached. 


1 Grasselli Chemical Department, E. I. DuPent deNemours & 
Company. 


OUR JOINT RESPONSIBILITY (Abstract) 
Frank J. McFarland! 


Chemical herbicides are useful agricultural tools 
aiding along with other pesticide chemicals in the pro- 
duction of an abundant and wholesome food supply. If 
they are used on food crops so that residues remain at 
harvest, such residues must be within tolerances or ex- 
emptions established under the Miller Bill procedure of 
the Federal Food Drug and Cosmetic Act before such 
food can be legally shipped in interstate commerce. 


Tolerances have been established for certain uses of 
SES or Crag Herbicide, monuron, and diuron. Petroleum 
oils are exempt from the requirement of a tolerance 
when used on growing crops. Tolerances for Dalapon 
are in process. Because of their extreme toxicity, zero 
tolerances have been established for the dinitro and 
mercury herbicides. 


If tests of a herbicide use show that the food at har- 
vest bears no residue, no tolerance is required. Many 
herbicides have been investigated intensively and some 
uses of some of them have been shown to leave no 
residues. If there is a residue, a safe tolerance should be 
established. Until the question of residues from a cer- 
tain herbicide use has n resolved, it should not be 
recommended. 


Federal and state governments have the responsi- 
bility of extending every modern aid to agriculture that 
can be used without jeopardizing the farmer or the 
consumer of farm products. Those who make herbicide 
recommendations have the responsibility for assuring 
themselves that their recommendations will result in 
foods that can be marketed legally. The Food and Drug 
Administration has the responsibility for establishing 
safe tolerances for herbicide uses that leave residues 
on raw agricultural commodities. 


The Food and Drug Administration is not set up to 
conduct research to determine herbicide residues or the 
toxicity of these residues. The sponsors for a herbicide 
use have the obligation of determining whether the use 
leaves residues and whether these residues are safe and 
justify the establishment of a formal legal tolerance. 
Manufacturers are assuming that responsibility. In 
some cases, particularly where proprietary interest is 
lacking, State Experiment Stations and the U. S. Depart- 
—_ of Agriculture may make investigations in this 

ield. 
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Growers have the responsibility for determining what 
herbicide uses are proper and for following those uses 
so that they end up with crops that are legal. 

We are glad to consult with you as you seek the 
fundamental facts on herbicide residues and their tox- 
icity. We will work with you to provide safe tolerances 
based on sound data for herbicide uses which require 
them. 


! Food and Drug Administration, Washington, D. C. 


THE FATE OF 2.4-D IN PLANTS AND SOILS 
A. C. Leopold! 


Rather than review all of the possible fates of 2,4-D 
after its application as an herbicide, I would like to 
turn your attention to certain aspects of the events 
that occur after application which may help to clarify 
our thinking about what happens to it in plants and in 
soils. There are some remarkable similarities between 
the two. 

Penetration of 2,4-D into plants is strongly influenced 
by pH, but only when the plant tissue is submerged in 
the solution. Spray applications of the acid, of course, 
are quite insensitive to pH differences. The pH curve 
for the entry of acids has been described by Simon and 
Beevers (1952), but something different is involved in 
the entry of 2,4-D from sprays. It is generally consid- 
ered that 2,4-D enters plants from solutions as the un- 
dissociated acid, but there is reason to think that this 
may not be true in sprays. 


Johnson and Bonner (1956) have recently described 
the entry of radioactive 2,4-D solutions into oat coleop- 
tiles, and they recognize three separate phases of entry. 
First there appears to be a physical adsorption of the 
herbicide to the oat in a rapid process which is complete 
in 20 minutes. This uptake is simultaneous with another 
rapid uptake, through which the auxin is adsorbed 
rather more tightly by the oat, and can be taken off 
only by exchange with other molecules of the herbicide. 
Neither of these two processes appears to be related to 
metabolism. The third uptake process is slower and 
continuous over a period of at least several hours, and 
this last process is clearly dependent upon respiration. 
It is inhibited by a variety of respiratory inhibitors. 
Which of these three processes is involved in producing 
the toxic reaction or the growth reaction is not yet clear. 


Persistence of 2,4-D is well known to be short in 
plants. Hay and Thimann (1956) have shown that the 
active 2,4-D is nearly gone 50-100 hrs. after application 
to bean leaves. Of course some of the applied auxin is 
destroyed, but some of it is made into derivatives which 
still contain the intact auxin (Jaworsky and Butts, 
1952). Recent work with indoleacetic acid has shown 
that auxin is converted into amino acid derivatives 
(Andreae and van Ysselstein, 1956), of the same sort 
as are now being tested as herbicides (Krewson et al., 
1956). It is very suggestive that 2,4-D may be converted 
into these same amino acid derivatives in plants. 


It is curious that 2,4-D can persist for months in 
plants at low temperatures of winter (Weintraub et al., 
1954), or it can entirely vanish in a matter of hours at 
elevated temperatures during the night (Rice and Rohr- 
baugh, 1955). There would seem to be an interesting 
possibility that the herbicide may be protected at low 
temperatures and not at high. This brings us to the 
idea that adsorption may be a factor in the persistence 
of 2,4-D both in plants and in soils. 


Adsorption of 2,4-D onto any particles, whether in 
plants or soils, is apparently the consequence of the 
os ge bonding of the pheny! ring to a particle surface. 

is bond is broken by heat, providing a very simple 


way of measuring the amount of adsorbed 2,4-D on 
any given material. The importance of adsorption of 
2.4-D onto soils as it affects leaching has been dra- 
matically shown by Ogle and Warren (1954). 

In experiments in our laboratory at Purdue Dr. Van 
Schaik and I have been measuring the adsorption of 
2,4-D onto such materials as charcoal and steam killed 
plant leaves by following its disappearance from solu- 
tion when the materials were added, and its reappear- 
ance upon heating. We have found, for example, that 
the adsorption of phenoxyacetic acids is strong!y influ- 
enced by the chlorination of the ring. So 2,4-D is ad- 
sorbed more strongly than 4-chloro, and 2,4,5-T is 
adsorbed more strongly than 2,4-D. The benzoic acid 
herbicide TCB is adsorbed only one third as strongly as 
2,4-D, and again in the benzoic acid series the chlorina- 
tion effects on adsorption follow the same pattern as 
in the 2,4-D series. 

The adsorption of 2,4-D by dead leaves is suggestive, 
for we have found that at least three times as much 
2,4-D is adsorbed by steam killed corn leaves as by 
steam killed bean leaves. It is entirely possible that 
the resistance of corn to 2,4-D may be related to the 
ability of the tissue to adsorb the herbicide onto places 
where it is not able to affect cell functions. This has 
been suggested earlier by Brian and Rideal (1952) on 
the basis of MCPA adsorption by extracts of resistant 
and susceptible plants in a Langmuir trough. 

One other feature of adsorption should be mentioned 
here. The concentration curves for inhibition or for 
lethal actions of 2,4-D and related herbicides follow a 
sigmoid type of response. Adsorption phenomena in gen- 
eral follow such sigmoid curves, too; knowing from the 
studies of 2,4-D uptake that adsorption phenomena are 
involved in at least two phases of uptake, it appears to 
be a fascinating possibility that the toxic action of 2,4-D 
may specifically involve an adsorption process. This 
has been suggested earlier by Hellstrom (1953). 

In conclusion, it appears that adsorption processes 
cause the attachment of 2,4-D to soil particles and to 
particles in plants as well. Adsorption onto soils has a 
profound influence on leaching of the herbicide, and 
adsorption in the plant is specifically involved in the 
uptake of the herbicide. The sites onto which the 2,4-D 
may be adsorbed in the plant may determine whether a 
lethal action is produced, or in the case of resistant 
species, it may be that adsorption on non-active locations 
may determine the relative resistance of the plant to 
the herbicide. 
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THE RELATIVE ADSORPTION OF SEVERAL 
HERBICIDES BY WIDELY DIFFERING 
SOILS (Abstract) 


G. F. Warren! 


The adsorption of several herbicides was determined 
by a biological test in which the fresh weight of crab- 
grass seedlings was measured 16 to 20 days after plant- 
ing. The herbicides were mixed with each of the fol- 
lowing soils: silica sand, a fine sandy soil, a silt loam, 
a “new” muck (recently drained) and an “old” muck 
(farmed many years). Rates of application for each 
herbicide were varied in repeated experiments until the 
rate giving approximately 90 percent inhibition of crab- 
grass growth was established for each soil. 


The results using this method showed little or no 
adsorption of TCA, dalapon, DCU, or 2,3,6-TBA by any 
of the soils used. However, supplementary leaching ex- 
periments indicated that DCU and 2,3,6-TBA were 
loosely held by some of the soils since they showed re- 
sistance to movement in the silt loam and especially in 
the mucks. The amine salts of 2,4-D, 2,4,5-T and 
2-(2,4,5-TP) were moderately adsorbed as shown by the 
higher rates of application needed on the more adsorp- 
tive soils, as compared with silica sand, to give 90 per- 
cent inhibition of crabgrass growth. Monuron, diuron, 
DNBP, CIPC and PCP were the most strongly adsorbed 
of the herbicides tested. It required from 24 to 80 times 
as much of these chemicals to give 90 percent inhibition 
in the old muck (which was the most adsorptive) as in 
the silica sand. 


! Purdue University Agricultural Experiment Station, Lafayette, 
Indiana 


EFFECT OF SOME FACTORS ON RATE OF 
ABSORPTION OF MALEIC HYDRAZIDE 
BY SEVERAL PLANTS (Abstract) 


J. W. Zukel! 


The rate at which maleic hydrazide (MH), as the di- 
ethanolamine salt, was absorbed by several plants was 
determined by use of the ultraviolet absorption spectrum 
and the C;4 tagged molecule. The rate of absorption is 
directly proportional to the amount of MH remaining 
on the leaf surface. The logarithm of the amount un- 
absorbed plotted against time in hours gives a straight 
line. The time for 50% absorption is the “half life” or 
t% value in hours. Nutgrass (C. rotundus), quackgrass 
and tomatoes held a 70-75% relative humidity and at 
room temperature gave a t% value of 40 hours whereas 
Johnsongrass, tobacco, potatoes, and snap beans, under 
similar conditions, gave a t% value of 25 hours. Age of 
the plant did not affect the t% value. 


Relative humidity had the greatest effect on the 
absorption rate. For example, Johnsongrass held at 40% 
and 100% relative humidity gave a t% value of 128 and 
2 hours respectively. The maximum rate of absorption 
occurred at 100% relative humidity, provided condensa- 
tion of moisture on the foliage did not occur to wash off 
the MH. 

Temperature at controlled humidities has less effect 
on the absorption rate. Addition of surfactants did not 
generally improve the absorption rate under controlled 
humidity conditions. 


1 Naugatuck Chemical, Division of United States Rubber Com- 
pany, Bethany, Connecticut. 


ABSORPTION AND TRANSLOCATION OF 
RADIOACTIVE AMINO TRIAZOLE IN 
CANADA THISTLE (Abstract) 


D. D. Bondarenko and C. J. Willard’ 


The absorption and translocation of radioactive amino 
triazole in Canada thistle in the greenhouse and in the 
field was studied by autoradiography. 

A small lanolin ring was prepared over the midrib of 
one leaf of each plant three centimeters from the leaf 
tip. The leaf chosen was the broadest, longest, and dark- 
est green leaf, which was situated usually about midway 
on the stem. 

The radioactive solution was placed on the surface 
of the leaf inside the ring. The radioactive isotope in 
the amino triazole was C;4. The radioactive material 
had a specific activity of 1.27 millicures per millimole 
and 30 microcuries were applied to each plant. 

After pre-determined periods the test plants were 
dug up and the soil washed from the roots. The leaves 
were then cut off and placed in a herbarium press to dry 
after which they were glued on sheets of paper in the 
same relative positions as they were on the plant. The 
stems and roots were dissected into longitudinal and 
cross sections, glued on thin cardboard sheets, frozen 
immediately on dry ice, and then dehydrated in a 
lyophilizer. 

Non-screen X-ray film was exposed directly to the 
dry leaf, root, and stem mounts for 21 days and then 
developed, fixed, and dried. Autoradiograms produced 
in this manner indicate that at least one hour was re- 
quired for radioactive amino triazole to be absorbed 
and translocated from the leaf surface down to the stem 
of a Canada thistle plant growing in a pot under normal 
greenhouse conditions. Maximum radioactivity in all 
parts of the plant was detected within 48 hours after 
treatment, and was centered in and near the terminal 
apex of the stem and in the younger leaves. 

In a plant subjected to total darkness for 48 hours, 
treated under diffuse light, and then placed in the dark 
for an additional 120 hours before being dissected, con- 
siderable radioactivity was detected in the stem only 
between the terminal apex and the soil surface level. 
Little or no activity was detected in the underground 
portion of the stem or in the roots. In the leaves, maxi- 
mum activity was centered in the receptor leaf with a 
secondary, but less pronounced, maximum in the young- 
est leaf. The intermediate leaves contained radioactive 
material in quantities sufficient to produce only faint 
images. 

Plants subjected to darkness for 48 hours, treated, 
and then returned to normal environmental conditions 
of day and night for 48 hours before being dissected 
showed the same distribution of radioactivity as plants 
treated under normal environmental conditions and dis- 
sected 24 hours later. Activity was centered in the 
receptor and younger leaves with none detected in the 
leaves below the receptor leaf of each plant. In the stems 
and roots of these plants, activity was greatest in and 
near the terminal apex of the stem with considerable, 
— uniformly distributed activity in the rest of the 
plant. 


Autoradiograms were made of longitudinal sections 
of the stem one inch above and one inch below the axis 
of the receptor leaf of a plant treated in the field on 
May 16, 1956 and dissected two weeks later. The dis- 
tance between two black linear images of the auto- 
radiograms was equal to the distance between the inner 
layers of cells of two xylem strands each of which were 
on opposite sides of the longitudinal sections of the 
stems. 


Other autoradiograms were made of cross sections 
of stems of plants treated in the field on May 16, 1956 
and dissected two and three weeks later. The cross 
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sections were made from the stem above and below the 
receptor leaf. Autoradiograms of the cross sections 
were made before and after the phloem and outer 
tissues were separated from the xylem strands with a 
micromanipulator. A concentric layer of black dots was 
present in the autoradiograms of the intact cross sec- 
tions. The mechanical separation of the phloem and 
outer tissues from the xylem produced no change in the 
concentric images which indicated that the radioactive 
material was concentrated in the xylem patches. 


! Ohio Agricultural Experiment Station and Ohio State University 


FURTHER STUDIES ON THE ACTION OF 
AMINO TRIAZOLE IN PLANTS (Abstract) 
B. J. Rogers' 


Amino triazole (ATA) is translocated throughout 
plants in several forms. Part of the translocated mate- 
rial (the proportion depending on the plant involved) 
is pure ATA as identified by paper chromatography of 
radioactive material. A large fraction of translocated 
material seems to be a glucose-ATA complex. Several 
unknown forms remain to be identified. 

The manner by which ATA inhibits chlorophyll syn- 
thesis has been investigated. Dr. W. Hall and his as- 
sociates at Texas A & M have evidence that ATA is not 
active in chelation of metal ions such as magnesium. 
Studies carried out at Purdue indicate that ATA, in an 
in vitro system at least, does not drastically reduce the 
synthesis of porphyrin rings (a basic unit of chloro- 
phyll) at concentrations of ATA as high as 10-3M, which 
is a much greater amount than one would expect to 
find in a plant treated with ATA. 

Leaf sections of corn and rape plants treated with 
sub-lethal doses of ATA were stained by two methods. 
Sections of normal leaf tissue showed normal comple- 
ments of plastids. Sections of chlorotic leaf tissue showed 
no plastids. The normal size of plastids in these plants 
varies from 4 to 6 microns in diameter; with the staining 
techniques and microscope available, all plastids above 
0.5 micron (Proplastid size) in diameter would have 
been visible. 

The chlorotic tissue mentioned above occurred as 
bands across the leaves. Normal tissue occurred both 
above and below these bands. If the proplastids had 
been destroyed, one would not expect to find any normal 
green areas below the chlorotic areas (closer to the 
meristematic tissue). Therefore, it would seem that 
ATA acts to block the development of plastids from pro- 
plastids. Without plastids, in higher plants at least, 
there can be no chlorophyll. It must be remembered 
that these chlorotic zones were apparently functioning 
normally in other respects, such as translocation, etc. 
This should be differentiated from the effects of a lethal 
dose of ATA which causes chlorosis followed immedi- 
ately by death of the tissue. 


' Purdue University Agricultural Experiment Station, Lafayette, 
Indiana 


THE RESPONSE OF FUNGI TO AMINO 
TRIAZOLE (Abstract) 
J. W. Spalding, G. A. Gries, and B. J. Rogers! 
Fungi vary greatly in their response to amino triazole 


added to the nutrient solution on which they are grown. 
On the basis of dry weight attained after 12 days, the E.D. 


50 for reduction in growth is approximately 2.5 x 10-*M 
for Monilinia fructicola, 10-°M for Claviceps purpurea, 
5 x 10-°M for Ustilago maydis and 10-'M for Aspergillus 
niger. An apparent stimulation of the latter organism 
after 12 days of growth was induced by concentrations 
between 5 x 10-4 and 5 x 10-°M. This was shown later 
to be caused by a reduced rate of growth during the first 
48 hours in cultures containing ATA, coupled with the 
earlier onset of autolysis in control cultures. Treated 
cultures never attained as high a maximum dry weight 
value as did the controls. 


In experiments on the fate of amino triazole at con- 
centrations of 10-3M in cultures of A. niger it was 
shown that the ATA rapidly disappeared from the cul- 
ture medium during the first 4 to 6 days. Total sugar, 
including any which might have been complexed with 
ATA, disappeared from the medium within 4 days. Fol- 
lowing the attainment of maximum growth by the 
fungus (8 days) a gradual decrease in dry weight oc- 
curred, followed by visible autolysis of the culture about 
the fourteenth day. Although dry weight dropped very 
little during this period, ATA was rapidly released back 
into the medium from the tissue. By the fifteenth day 
approximately 80 percent of the ATA initially present 
was found within the nutrient solution. Amino triazole 
is not degraded by this fungus to yield COs, since no 
radioactive CO. was produced by cultures supplied by 
C!'4-labelled ATA. 


The manner in which ATA is initially bound within 
the mycelium and subsequently released into the medi- 
um is currently under investigation. Future studies will 
center on the mechanism whereby ATA inhibits the 
growth of the more sensitive species. 


1 pene University Agricultural Experiment Station, Lafayette, 
ndiana 


THE EFFECT OF IONIC ADDITIVES ON THE 
ACTIVITY OF 2.4-D WHEN APPLIED 
TO SOYBEANS (Abstract) 


S. S. Szabo and K. P. Buchholtz! 


This study was concerned with the effects of the 
minor elements boron, copper, manganese, and zinc, as 
well as ammonium, phosphorous, iron, and cobalt on 
the activity of 2,4-D when applied to soybeans. Pre- 
liminary work in 1954, which yielded observational data 
only, led to further work in 1955 and 1956. 


The treatments were applied to small plots of Black- 
hawk soybeans, consisting of 5 rows spaced 6 inches 
apart and 12 feet in length. The plants were treated when 
in the second to fourth trifoliolate leaf stages. Yields 
were taken from an equal number of plants from the 
center row of each plot. Only those parts of the plants 
were harvested which developed after treatment. Yields 
were recorded as dry weights. 

The various treatments and their respective rates of 
application were as follows: Boron, as tetraboric acid, 
was applied at 0.25 and 0.5 lbs/A alone and in all com- 
binations with 0, 0.25 and 0.5 lbs/A of 2,4-D amine. 
Copper, as copper sulfate, and zinc, as zinc nitrate, were 
applied at the same rates with 0, 0.25, and 0.5 lbs/A of 
2,4-D. Iron, as ferric citrate, and manganese, as man- 
ganous nitrate, were applied at 0.5 and 1.0 lbs/A with 
the above rates of 2,4-D. The lower rates of the above 
additives were combined as a mixture and applied with 
0, 0.25, and 0.5 lbs/A of 2,4-D. The higher rates of the 
above additives were also combined as a mixture and 
applied with the given rates of 2,4-D. 
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In a second series of treatments boron, as tetraboric 
acid, was applied at 0.25, 0.5 and 1.0 and 2.0 lbs/A with 
0, 0.25, and 0.5 lbs/A of 2,4-D amine. Ammonium, as 
ammonium nitrate, and cobalt, as cobalt nitrate, were 
applied at 0.5, 1.0, and 2.0 lbs/A with the above rates of 
2,4-D. Manganese, as manganous nitrate, and phos- 
phorous, as di-sodium hydrogen phosphate, were applied 
at 1.0 and 2.0 lbs/A with the same rates of 2,4-D. 


All treatments were replicated four times. The treat- 
ments were applied in water solution equivalent to 40 
gal/A. All solutions were adjusted to pH 5. The results 
were analyzed statistically, employing Duncan’s Multiple 
Range test and the LSD test for significance. 


Results from 1955 tests: The yields from the plots 
treated with the additive mixtures without 2,4-D did not 
differ significantly from the yields of the untreated 
check plots or from each other. Both rates of the mix- 
tures when combined with 0.25 and 0.5 lb/A of 2,4-D 
significantly reduced the effect of the 2,4-D. The low 
and the high rates of the additive mixtures in combina- 
tion with 2,4-D did not differ significantly from each 
other, although a slightly greater reduction of 2,4-D 
injury was evidenced by the higher rate of the mixtures. 


The results obtained with the individual elements in 
combination with 2,4-D were similar to those of the 
mixtures of the elements. Each one of the individual 
elements, with the exception of manganese and boron, 
significantly reduced the effect of the 2,4-D when ap- 
plied at both the low and high rates. The elements ap- 
plied without 2,4-D did not vary significantly from the 
untreated check or from each other. 


In the second series of treatments, the 1.0 and 2.0 
lb/A rates of ammonium applied without 2,4-D did not 
affect the growth of the soybeans. Both rates of am- 
monium when in combination with 2,4-D resulted in an 
increase in the toxic effect of the 2,4-D, but only the 
combinations with 0.5 lb/A of 2,4-D were significant. 


The boron, cobalt, and manganese in combination 
with 2,4-D gave indications, generally, of small reduc- 
tions in the dry weight of soybeans. However, the re- 
ductions were nonsignificant. Also, these elements re- 
sulted in severe foliar injury. 


Results from 1956: In general, the results obtained 
from the first series of treatments, as given above, were 
largely corroborated in 1956. The results, however, were 
not as sharp and well defined. The observational data 
obtained in 1954 had strongly indicated that cobalt and 
manganese increased the toxic effects of 2,4-D. How- 
— subsequent trials in 1955 and 1956 were incon- 
clusive. 


Phosphorous had not been applied previous to 1956. 
The results obtained showed the phosphorous treatment 
to be very similar in reaction to the ammonium treat- 
ment. 


A possible explanation of the cobalt and manganese 
effects observed in 1954 is pH effect. The pH of the 
cobalt and manganese solutions, when applied in 1954, 
was approximately 2. In the subsequent years, all solu- 
tions were adjusted to pH 5. The higher pH could have 
possibly resulted in reduced penetration of the chemical 
substances. Also, weather conditions in 1955 were hot 
and dry, which resulted in severe foliar burning injury. 
In 1956 weather conditions were more favorable, al- 
though some foliar burning injury resulted. 


It is evident that the activity of 2,4-D, with regard 
to soybeans, can be either decreased or increased 
through the use of certain ionic additives. The effects 
achieved appear to be conditioned by environmental 
and probably pH factors. However, the exact natures 
and bases of the decreased or increased responses ob- 
tained with the various additives is still unknown. 


! Research Assistant, and Professor of Agronomy, University of 
Wisconsin, respectively. 


THE INTERACTION OF CHELATED IRON 
AND 2.4-D IN TOMATO PLANTS (Abstract) 
B. J. Rogers! 


One of the earlier growth regulators, and still a most 
widely used compound, is 2,4-dichlorophenyoxy acetic 
acid (2,4-D). This material is a potent herbicide, ex- 
hibiting toxicity in a wide variety of plants. Already 
possessing a certain degree of selectivity in its action, 
the usefulness of 2,4-D would be greatly enhanced 
if means were developed whereby its effect on certain 
desirable species could be minimized. . 


With an herbicide as popular as 2,4-D, it naturally 
follows that considerable research is being conducted 
in an effort to clarify its mode of action and develop 
methods whereby these actions can be controlled. One 
of the more recent developments involves the use of 
a micro-nutrient dust in conjunction with 2,4-D which 
is thought to alter the selectivity of the material. During 
a conversation with the author, Dr. D. J. Wort of the 
University of British Columbia expressed an opinion 
based on personal observation that increased iron 
in a plant would affect the response of that plant to 
2,4-D. The present study was initiated to explore the 
effects of iron on the activity of 2,4-D. 


A water-soluble chelated iron compound having the 
trade name “Versenol” and containing 12.9% FeO; 
was used as a source of iron. Three hundred milligrams 
of Versenol (38.7 mg. Fe,O;) was applied in solution to 
the soil in each of four pots containing a tomato plant 
six weeks old. Four additional plants of the same age 
did not receive any iron. Three days later .05 mg. of 
2,4-D amine was applied to the basal area of one leaf on 
each of the eight plants. Six to 12 hours later, curling 
of the treated leaf was noted on plants not receiving 
the chelated iron while the iron-treated tomatoes did 
not exhibit this epinasty. Within 24 hours, all the 
plants were showing leaf curl to varying degrees indi- 
cating that the influence of the iron was only tempo- 
rary. Although the 2,4-D responses were delayed only 
a few hours in this instance, a similar test a few months 
earlier had delayed epinasty for as long as 24 hours. 


Various theories may be presented as a possible 
explanation of the effect of iron on 2,4-D responses in 
tomatoes. Absorption at the leaf surface could be in- 
volved, but it is hard to connect iron content of a 
plant with leaf absorption. The more logical assumption 
would involve an effect on 2,4-D translocation, either 
by delaying its entrance into susceptible tissue or by 
immediate and rapid translocation throughout the plant 
resulting in less concentrated localization and a cor- 
respondingly longer period for toxic manifestation. 
There is also the possibility that the 2,4-D could be tied 
up as a chelate within the plant. However, if this were 
true it could only be a temporary arrangement as the 
2,4-D is soon active again. 


In light of these possibilities, it was deemed ap- 
propriate to study the movement of C!4-labelled 2,4-D 
in tomatoes to which iron chelate had been applied. In 
preparation for the application of radioactive 2,4-D, 
tomato plants were treated with chelated iron as in 
the earlier studies. Due to the low specific activity of 
the tagged 2,4-D, it was necessary to triple the dosage 
rate. Three days after the iron was added to the soil, 
approximately .15 mg. of C14-labelled 2,4-D was applied 
to the basal region of one leaf on each plant. Six hours 
after application, the treated leaf was removed from 
one-half of the treated plants and the plants pressed 
and rapidly dried. Twenty-four hours after application 
the remaining plants were similarly pressed and dried. 
After drying, the leaves from representative plants in 
each category were mounted and autoradiographs pre- 
pared. The autoradiographs, when developed, indicated 
some difference in translocation. The radioactive 2,4-D 
in the iron-treated plants was not translocated as far as 
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in the control plants. More definitive experiments are 
necessary before this point will be entirely clear. 


! Purdue University Agricultural Experiment Station, Lafayette, 
Indiana 


THE EFFECT OF WEED COMPETITION ON 
CORN YIELDS AT DIFFERENT 
FERTILITY LEVELS 
Lowell S. Gleason and Reggie J. Laird’ 


One of the principal reasons that weeds reduce crop 
yields is that they remove mineral nutrients from the 
soil which are needed for maximum crop production. 
This weed competition for plant nutrients embraces all 
of the elements absorbed from the soil, but practically 
speaking, is only important for those nutrients which 
are not present in sufficient quantities to supply both 
weed and crop needs. To design practical weed control 
measures it is important to know the extent to which 
weed growth reduces crop yields on soil with different 
nutrient deficiencies. This is a report on the relation- 
ship between corn yields and the amount of nitrogen ap- 
plied to a nitrogen defficient soil with different degrees 
of weed control. 


Experiments in this study consisted of main plots 
receiving varying amounts of nitrogen and subplots 
subjected to different weed control measures. In 1954, 
the subplot treatments were with and without weed 
control. In 1955 and 1956 a third weed control treatment 
was included in which weeds were eliminated when the 
corn was three feet tall. 


During the pre-tasseling period the experiments 
were irrigated to maintain the available soil moisture 
above the 50 percent level. During the remainder of 
the growing season soil moisture was maintained by 
rain. Nitrogen was applied, in a band over the row, as 
ammonium sulfate, one-fourth at planting time and 
three-fourths when corn on the fertilized plots was 
about 3 feet tall. The population of corn was 16,700 
plants per acre in 1954 and 1955, but in 1956 was in- 
creased to 25,000. 


The yields of corn from the 1954 and 1955 experi- 
ments are shown in Table I. Table II contains the data 
from the 1956 experiment. 


Table I. Yield of corn in bushels per acre in 1954 & 1955. 


Lbs. of N. Bushels of corn per acre 7 

per A. Weed free Cleaned With weeds 
at 3 ft. 

1954 1955 1955 1954 1955 
O 19.6 19.5 5.7 14.6 14.5 
55 37.8 31.4 16.7 14.6 9.0 
110 54.6 51.1 32.1 24.8 18.7 
165 74.8 49.3 36.5 
L.S.D. at the 1% level between two 1954 1955 
fertilizer means at one level of = ignite 
control. 5.5 16.6 
L.S.D. at 1% level between two con- 5.9 11.1 


trol means at one level of fertilizer. 


Table II. Yield of corn in bushels per acre and green 
weight of weeds in pounds per acre in 1956. 


Lbs. of N. Bushels of corn per acre 
per A. Weed Cleaned With Lbs. of weeds 
free at 3 ft. weeds from weedy 
plots 
0 9.6 4.7 2.5 1360 
73 42.3 11.7 6.0 5680 
146 73.1 25.7 10.3 6600 
219 104.7 56.8 25.8 5760 
L.S.D. at the 1% level between two fertilizer 
means at one level of control 13.2 
L.S.D. at the 1% level between two control 
means at one level of fertilizer 9.2 
L.S.D. at the 5% level between weed means 8.15 


These data show that in all years there was a signifi- 
cant reduction in corn yields due to weed competition. 
As the limiting productivity factor in this soil was 
available ntirogen the reduction in yield was due to the 
utilization of nitrogen by weeds. 


A comparison of corn yields with and without 
weed control at different levels of applied nitrogen 
reveals that the percentage reduction in yield is greater 
with small applications of nitrogen than with large ap- 
plications. For example in 1955 the percentage reduc- 
tion in corn yields were 76.5 percent and 51.3 percent 
with applications of 55 and 165 pounds of nitrogen per 
acre respectively. This is because in the case of small 
applications applied nitrogen is absorbed during the 
first part of the growing season when the corn roots 
comprise a small percentage of the total absorbing 
surface. Thus, the corn receives a small portion of 
the applied nitrogen and the weeds a greater portion. 
While in the 165 pound applications, the supply of ap- 
plied nitrogen lasts until the corn roots comprise a great- 
er percentage of the total absorbing surface, and the corn 
acquires a greater proportion of the applied nitrogen, 
resulting in a small percentage of yield reduction. 
Small applications of nitrogen, in fact, may actually 
decrease yields by putting the corn in a relatively 
weaker competitive position during tasseling and grain 
formation. 


As the amount of nitrogen applied increases, the com- 
petitive position of the corn improves, because the sup- 
ply of applied nitrogen lasts for a longer period. During 
this time the percentage of corn roots increases, thus 
putting the corn in a more favorable competitive po- 
sition in the tasseling and grain formation stages of 
growth. 


With further increases in the amount of applied ni- 
trogen, a level is reached at which the demands of the 
weeds have been largely satisfied. At this level addi- 
tional nitrogen is used by the corn with the same 
efficiency as in the weed-free plots. An example of this 
was shown in 1956; increasing the nitrogen applications 
from 146 to 219 pounds per acre produced approximately 
the same increase in corn yield in the weed-free plots 
and those plots cleaned at three feet. 


Another aspect of the competition between weeds 
and corn is illustrated by the weights of weeds in 
Table II. Production of weeds reached a maximum with 
the application of 165 pounds of nitrogen, and was sig- 
nificantly reduced at the higher level of fertilization. 
However, the increase in yield from the 146 to the 219 
lb/A application in the weed-infested plot does not 
reflect a larger supply of nitrogen to the corn in the 
weedy plots than in the weed-free plots. In fact, the 
increase in yield from the 146 to the 219 pound level 
is smaller in the weedy plots as compared with the 
weed-free plots. Thus, it would appear that the weeds 
on the plots that received 219 pounds of nitrogen ab- 
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sorbed considerably more nitrogen than the weeds on 
the plots which received 146 pounds of nitrogen. There- 
fore the reduction of weed growth on the more heavily 
fertilized plots resulted from competition for another 
limiting productivity factor, probably light. 

It also appears that corn competes more effectively 
for nitrogen in an unfertilized soil. For example, yield 
reductions due to weed competition on unfertilized plots 
was only 25% in 1955 and 1954. The reduction in 1956 
was greater because the increased population of corn 
resulted in plants too small to produce grain. However, 
if the reduction in stalk yields due to weed competition 
on unfertilized plots in 1956 are considered, they are less 
than the reduction in grain yield. The unfertilized, 
weed-free plots produced 3260 pounds per acre of stalk, 
— weedy plots produced 1570 pounds per acre of 
stalks. 


' Rockefeller Foundation, Mexico City, Mexico. 


PLANT COMPETITION STUDIES WITH 
SOYBEANS AND SETARIA SPP. (Abstract) 
David W. Staniforth' 


Previously reported investigations showed that mod- 
erate infestations of annual weeds which grow to ma- 
turity in soybeans reduced bean yields an average of 
3 to 4 bushels per acre. The extent of bean yield reduc- 
tions varied with seasons and appeared to be correlated 
with amount and distribution of seasonal rainfall. This 
report summarizes the results obtained in a two-year 
experiment, in which the effects of rainfall amounts and 
seasona! distribution on bean yield reductions due to 
weeds were evaluated. 


Soybeans and yellow foxtail (Setaria lutescens) were 
grown together in 16-foot, single-plot rows. Plant 
stands were 12 soybeans and 24 foxtails per foot of row. 
Weeds were removed at several stages of bean growth, 
including bean emergence and bean maturity. Natural 
rainfall was supplemented with irrigation water. Dry 
periods were obtained by running off natural rainfall 
when necessary. Paper strips laid between the rows 
served to run off most of the rainfall, as desired. Yields 
of weeds and seed yields of soybeans were obtained. 


Results: Bean yield reductions associated with the 
competition of foxtail were not proportional to the 
growth and yield of weeds. The reductions did however, 
reflect the pattern of rainfall over the season. When 
rainfall was high enough to maintain adequate soil 
moisture over the entire season, growth of weeds was 
only moderate and the resulting bean yield reductions 
were small, averaging 4-5 percent. The same results 
were obtained when soil moisture was limiting over 
most of the season. When moisture was limiting in the 
first half of the season and adequate in the second half, 
weed growth was fairly heavy, and bean yield reduc- 
tions were again 4-5 percent. However, when soil mois- 
ture was adequate up to late July and then severely 
limiting for the remainder of the season, weed growth 
was again fairly heavy, but bean yield reductions were 
severe, averaging 3-4 bushels per acre or 13-15 percent. 


The extent of bean yield reductions and hence the 
extent of competition for water between foxtail and 
soybeans, was determined by rainfall not only as it 
became limiting in August and late July, but also as 
the amount and distribution of rainfall in the first half 
of the season influenced the growth and development 
of the beans and the weed infestation. When moisture 
was limiting up to late July, bean yield reductions due 
to weeds were low regardless of moisture conditions 
in August and September. When soil moisture became 
limiting to crop and weed growth after July, bean 


yield reductions were severe whenever moisture supply 
had been high in the first half of the season. When 
moisture supply was adequate over the whole season, 
losses were low, and bean yields relatively high. 

The selection of very fertile experimental areas, 
and the choice of a weed species which did not shade 
soybeans, permitted accurate evaluation of the effects 
on beans and weeds under competition for moisture. 
Experiments conducted on soil low in fertility, with 
other kinds of weed infestations, could very well pro- 
duce different results. 


1 Iowa Agricultural Experiment Station, Ames, Iowa. 


INTERACTION OF TEMPERATURE, LIGHT 
AND MOISTENING AGENT IN THE 
GERMINATION OF WEED SEEDS 
(Abstract) 

G. P. Steinbauer and Buford Grigsby’ 


During the course of an investigation into methods 
of determining weed seed viability by laboratory germi- 
nation it became clear that the three environmental 
variables most critical in weed seed germination are: 
1. the temperature factor, 2. the light factor, and 3. the 
nature of the moistening agent. By proper manipula- 
tion of these three variables it was found possible to 
obtain over 90% germination on seeds of nearly all 
of the 92 species in 15 families that have been studied. 
In a few instances, such as bindweed, Convolvulus 
arvensis, and butterprint, Abutilon theophrasti, altera- 
tion of the coats may be essential to hasten the process. 


Temperature 


Temperature not only affects the process of germi- 
nation directly but may be important in determining 
the duration of dormancy, particularly that due to the 
need for “after-ripening”. This type of dormancy is 
very widespread in weed seeds, particularly in fresh 
seeds. It is very common in such families as the Grami- 
neae, Rosaceae, Caryophyllaceae, Polygonaceae and 
Cruciferae. It is most effectively overcome by “pre- 
chilling” the imbibed seeds at 2-5°C. for various lengths 
of time prior to germination. Usually about 1 week 
suffices for most seeds. The need for prechill treat- 
ments disappears for most seeds during dry storage 
but in some, such as soapwart, Saponaria officinalis, 
it may persist for several years. 

The cardinal points of temperature for germination 
vary from a minimum of around 5°C. for corn cockle, 
Agrostemma githago, and false flax, Camelina micro- 
carpa, to a maximum of 35°C. for Amaranthus retro- 
flexus. For most seeds germination proceeds best within 
the range of 15°C to 30°C. The position of the cardinal 
points varies with the age and physiological state of 
the seed. The maximum for fresh seed of chess, Bromus 
a “ae is 15°C. but rises to as high as 30°C. for older 
seeds. 

Approximately 85% of all the seeds tested germi- 
nated best at a daily temperature alternation such as 
20°C.—16 hours, and 30°C.—8 hours. For certain seeds 
other combinations were more effective than 20°-30°C. 
In many seeds, typified by worm seed mustard, Erysi- 
mum cheiranthoides and pokeweed, Phytolacca ameri- 
cana, little if any germination occurred at constant 
temperature. 


Light 
_ Although many seeds germinate equally well in 
light or darkness, a rather large proportion of weed 
seeds germinate well only when exposed to light during 
a portion of the germination period. The period of 
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illumination required for germination varies with 
species, in some instances a few minutes may be ade- 
quate, in others long periods are needed. Typical of 
light requiring seeds are those of many of the grasses, 
mustards, evening primrose, mullein, etc. Light from 
a cool fluorescent bulb, yielding 100 foot candles illumi- 
nation, was found to be of satisfactory quality and in- 
tensity. Light was supplied only during the high temp- 
erature phase of the thermocycle. 
Moistening Agent 

Although it is customary in most seed laboratory 
work to moisten the substrate with distilled or tap 
water, it is well known that many seeds germinate 
better when potassium nitrate solution is used instead 
of water. In our own work we have found that par 
ticularly for freshly harvested weed seeds a rather large 
proportion germinate better, and often far better, when 
nitrate solution is used rather than water. 0.2% con- 
centration is satisfactory in most cases. It is added only 
at the beginning of the test. Any subsequent replace- 
ment of water should be with distilled or tap water. 


Interaction of Temperature, Light, Moistening Agent 

Various combinations of the above three variables 
are required to satisfy the requirements for germination 
of the different kinds of weed seeds. A few such as 
corn cockle, Agrostemma githago, germinate readily over 
a wide range of temperatures, in light or darkness, 
and with either water or nitrate solution as moistening 
agent. At the other extreme are seeds such as those 
of pokeweed, Phytolacca americana, that give very little 
germination unless all three, alternating temperatures, 
light and nitrate solution are used together. The par- 
ticular combination of the variables that is most ef- 
fective for germination of the seeds of a particular 
species can be determined only by experiment since 
requirements may vary even for species in the same 
genus, as illustrated in the plantains, Plantago spp., 
the docks, Rumex spp., and many others. 

By far the largest proportion of the seeds studied 
germinated best at alternating temperatures, with light, 
and nitrate solutions as moistening agent. It is inter- 
esting to note that in general seeds germinate most 
promptly in the field when at or near the soil surface 
during periods of adequate moisture. Under such con- 
ditions the seeds are exposed to the soil solution, re- 
ceive daily temperature alternations and for those re- 
quiring light, a source of illumination. 


1 Michigan Agricultural Experiment Station, East Lansing, 
Michigan 
Collaborator NC Regional Project, NC-10. 


PRELIMINARY STUDIES ON POLLINATION 
AND SEED GERMINATION AND MATURA- 
TION OF THISTLES (Abstract) 

Lyle A. Derscheid, Sam Zilke, and Robert Schultz’ 


Canada thistle (Cirsium arvense L.) and perennial 
sow thistle (Sonchus arvensis L.) are troublesome nox- 
ious weeds in the northern area included in this Con- 
ference. Preliminary studies have been undertaken 
at South Dakota State College to learn about modes 
of pollination, factors affecting germination and rate 
of seed maturation and development. Since several 
studies have been inaugurated, each is being presented 
in abstract form. It should be remembered, however, 
that the results are from preliminary experiments and 
final conclusions should not be drawn from them. 


Mode of Pollination 


During the summer of 1955, transplants of Canada 
thistle were placed in a greenhouse bench at a ratio 


of one staminate plant to five pistillate plants. When 
plants started flowering, during the winter, honey bees 
were released in the greenhouse. There was an aver- 
age of one staminate flowering plant per square yard. 
When the bees were removed, 175 pistillate heads were 
tagged and allowed to mature. They produced an 
average of 43.5 mature fruits per head. Then a large 
fan was used to blow air across a new crop of heads 
that had three staminate plants per square yard. One 
hundred pistillate heads produced an average of 0.76 
mature fruits per head. The bees were then returned 
to the greenhouse and later heads again produced fruit. 
These results indicate that bees can cross pollinate 
Canada thistle and that wind may not cause much cross 
pollination. 


Factors Affecting Germination 


_ During the summer of 1956, several sequences of 
light, cold and alternating temperatures were used in 
the seed laboratory to determine the best way of se- 
curing rapid germination of Canada thistle and peren- 
nial sow thistle seed. The light consisted of light dur- 
ing the 9-hour period of alternating temperature at 
86° F. for 9 hours and 68° F. for 15 hours. The cold 
temperature was at 48° F. and the alternating tempera- 
ture was 86° F. and 68° F. for 9 and 15 hours respec- 
tively. 

Best results were obtained when a period af light 
and a period of cold were both used. A two-day period 
of light was not satisfactory, but three- and four-day 
periods gave good results. When the light period pre- 
ceded the cold period, quicker germination was obtained, 
but equally high germination percentages were obtained 
by reversing the sequence of these two periods. When 
the cold period preceded the light period, a seven-day 
period of cold resulted in a higher germination per- 
centage than a 14-day period. After a period of three 
or four days of light and seven days of cold, it made 
little difference whether light or dark, with alternating 
temperatures, or cold temperatures were used. The 
alternating temperatures gave somewhat quicker germi- 
nation than cold temperature, however. During the 
fall of 1956, several thousand seeds have been germi- 
nated using three days of light and alternating tempera- 
ture, seven days of cold, and 20 days of dark and alter- 
nating temperature. Thirty days have given maximum 
germination. 

Perennial sow thistle germinated equally well under 
several sequences; however, the use ‘ot light seemed to 
give quicker germination. During the fall several 
thousand seeds were germinated in the same sequence 
used for Canada thistle. Maximum germination was 
obtained in thirty days or less. 

Fruit of both species were planted in soil in green- 
house plots at several depths during the summer of 
1956. They were planted on top of the soil and at 
4-, 1-, 2-, 3-, 4-, 5-, and 6-inch depths. Those 
planted %-inch or deeper failed to germinate. Light 
should not have been a factor in these results as all 
fruit were given a three-day light treatment prior to 
planting them in soil. These results may indicate that 
a reasonable amount of oxygen is needed for germi- 
nation. 

Seed Maturation 


In one experiment conducted in 1956, several hun- 
dred heads of Canada thistle were tagged during the 
24-hour period that they opened. Fifty heads were 
harvested on the 6th day after they opened and daily 
from the 9th to 19th days. Twenty heads from each 
date were threshed separately, the number of achenes 
counted and germinated separately. The heads har- 
vested on the 6th to 17th day averaged 40 to 50 achenes 
per head. Those harvested on the 18th and 19th day 
averaged 32.9 and 15.0 achenes, respectively, indicating 
that they started to shed mature fruit on the 18th day 
after opening. Fruit from heads harvested on the 6th 
day germinated 0%, on the 9th day 1.3%, on the 10th 
day 12.0% and the llth day 85.2%. All others were 
above 80%, indicating that Canada thistle heads pro- 
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duce a high percentage of viable seed 11 days after 
blooming. 

Two similar experiments were conducted on peren- 
nial sow thistle. In 1955 twenty heads were harvested 
daily from the 4th to the 9th day after the flowers 
opened. The fruit from each harvesting date was bulked 
and 100 seeds were germinated. Fruit from heads 4 
days old were 16% viable, 5 days 7%, 6 days 25%, 7 
days 68%, 8 days 83% and 9 days 83%, indicating that 
perennial sow thistle produces some viable fruit 4 days 
after the heads open and over 50% of it is viable in a 
week. 

In 1956, 75 heads of perennial sow thistle were har- 
vested daily from the 3rd to 10th day after they bloomed. 
Twenty heads from each date were threshed, the achenes 
counted, and germinated separately. Fruit harvested 
on the first four dates were not viable. However, fruit 
from heads 7 days old germinated 21%, 8 days 77% 
and 9 days 89%, indicating that viable fruit is produced 
about one week after the heads bloom. 


Mowing to Prevent Seed Production 


In 1956 plants of Canada thistle were cut daily (ex- 
cept for the 10th day) on the 4th to 13th day after the 
heads opened. They were allowed to dry in the field 
for three days to simulate mowing. Eight to twenty 
heads for each date were threshed separately, the 
achenes counted and germinated separately. Heads of 
plants, that were less than one week old when mowed, 
contained not more than 20 fruits per head. Those 
cut 7, 8, and 9 days after blooming contained 40 to 50 
fruits per head, but those that were more than 10 days 
old when cut contained 20 to 30 fruits per head, indi- 
cating that heads that were left on the plant 11 days 
or more and allowed to dry in the field for three days 
had already shed about 50% of the mature fruits. The 
germinations were 0% for heads 4-8 days old when 
mowed, 4.6% for 9-day old heads and 94.5% for 11-day 
old heads, 56.7 for 12-day, and 77.5 for 13-day. These 
data indicate that mowing 8-9 days after the flowers 
open will prevent viable seed production of Canada 
thistle. They also indicate that the fruits shed in the 
field included a higher percentage of viable seeds than 
those that remained in the head. 


Spraying to Prevent Seed Production 

During 1956 a patch of perennia! sow thistle was 
sprayed with one-third pound acid equivalent of an 
ester of 2,4-D in 10 gallons of water per acre. Heads 
that opened 2 days and 7 days later were harvested. 
Twenty heads for each date were threshed separately, 
the achenes counted and germinated separately. 

Heads that opened 2 days after spraying contained 
an average of 97.2 achenes per head and those that 
opened 7 days after spraying contained 125.5 per head. 
Heads that were not sprayed contained 70 to 80 fruits 
indicating that spraying caused the production of an 
increased number of fruits per head. These fruits 
were dry and brittle, however, and did not produce 
normal seedlings when they germinated. 


! Associate Agronomist, Graduate Student and Graduate Re- 
search Assistant at South Dakota State College, respectively, 
in collaboration with NC Regional Subproject 3. 


WEED DEMONSTRATION KITS 
IN MINNESOTA 
E. H. Jensen' and K. L. Blanchard? 
One way to promote interest in, and proper use of, 
herbicides is to establish local demonstrations. To fa- 


cilitate the establishment of such projects we have pre- 
pared weed demonstration kits. The kits consist of 


(1) measured amounts of chemicals to be applied accord- 
ing to plans and (2) demonstration plan and outline. 
These are prepared and sold, at cost, to the counties. 


The difficulty of measuring, obtaining and properly 
applying recommended herbicides on small plots is well 
known particularly as it applies to the laymen at the 
local levels. This is no reflection, however, on the in- 
telligence or ability of the field workers, but is rather 
caused by lack of time and facilities. It was thought, 
therefore, that the preparation of these kits with all 
planning, measuring and procedure already accomp- 
lished would help overcome this inertia history. 


In Minnesota and many other states, crop variet 
seed packages for demonstration have been prepared. 
The continued success of these crop demonstrations led 
us to believe that it could also be accomplished with 
herbicides. In 1955 we prepared 60 kits which were 
distributed free on a trial basis to determine their ac- 
ceptance by field workers. 


Training meetings were held in each of the four 
extension administrative districts at which county 
agents, district weed supervisors, and county weed 
supervisors were invited. At these meetings a portion 
of time was devoted to the application and explanation 
of these kits. After the growing season was ended a 
survey was conducted to determine the acceptance of 
this idea. It was favorable enough for us to expand 
the 1956 weed demonstration kit program. 


It was agreed that we prepare demonstration kits 
on corn, flax, brush, perennial weeds in permanent 
pasture, soil sterilants and quackgrass for 1956. These 
were offered to the county agents, county supervisors, 
vocational agricultural instructors, and other interested 
parties at a cost of $1.50 to $4.25 per kit. The county 
agent assumed the responsibility of ordering the kits 
to be used in his county. These orders were received 
prior to a packaging of the materials. 


The plans for these demonstrations insofar as the 
chemical dosages were concerned, were based on the 
recommendations of the Minnesota Institute of Agri- 
culture and the North Central Weed Control Confer- 
ence. The demonstration outline consists of (a) object, 
(b) treatment(s), (c) procedure, (d) approximate cost 
per acre of chemical, (e) other materials needed, and 
(f) suggested follow-up and reports. 


The plans and calculations pertaining to these kits 
were drawn up by the authors. Actual preparation 
and packaging was done by a wholesale distributor 
and formulator, Mutual Dealers, Incorporated, of St. 
Paul. Their cooperation as well as the support of the 
American Chemical Paint Company and the Dow Chem- 
ical Company of this program is hereby gratefully 
acknowledged. 


In 1956 training sessions were again held. These 
were well attended and interest in these was encourag- 
ing. After orders were received in early winter, pack- 
aging of weed kits was done according to request. These 
kits were sent to the ordering counties prior to the 
spring growing season. The demonstrations were es- 
tablished and cared for by the county workers. 


In 1955, 60 kits were distributed in about 30 counties. 
In 1956, 96 demonstrations were established in about -41 
counties. This resulted in a weed demonstration in 
about one half of the counties in the state. We are 
encouraged by the acceptance of these kits and antici- 
pate wider distribution next year. 


Factors that influence the use of these kits are: 
(1) the specific weed problem, (2) general importance 
of crop, (3) number of new chemicals included, (4) per- 
sonal interest of field workers, and (5) promotion by 
state workers. 


1 Extension Agronomist, University of Minnesota, Institute of 


Agriculture 
* Agronomist, Minnesota State Department of Agriculture 
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PUBLIC RELATIONS WORK IN EXTENSION 
E. P. Sylwester' 


Public relations work cuts across all fields of en- 
deavor regardless of whether you are an extension 
specialist in weed control, or a regulatory specialist 
in enforcement, or a selling specialist engaged in sales- 
manship, or a manufacturing specialist engaged in pro- 
duction. Public relations work is found in all phases 
of endeavor and services such as farming, soil con- 
servation work, plumbing, dentistry or custom spraying. 
The business of life is a mixture of bad days and good 
days. Even the most beautiful rose has some thorns 
on it. Disappointments as well as successes are a part 
of the pattern of life. Even mistakes have their place 
in life’s struggle since they teach us much and keep us 
humble, and their correction usually promotes a desire 
in all of us to be more careful the next time. Regardless 
of line of work, our activities, all of us are brought into 
daily contact with our superiors, our co-workers, with 
other agencies and with the general public whom we 
are trying to serve. Whenever man works with his 
fellow men, public relations are involved. In our com- 
plex way of life, everyday public relations are an in- 
tegral part. 


Let us look first on public relations work with our 
superiors. In our various lines of work practically all 
of us have superiors with whom and for whom we work. 
There are very few of us who can chart our own course 
completely. Superiors and administrators are a vital 
and necessary part of our existence. They are necessary 
to create order out of chaos. They give us guidance 
and establish a ladder along which we may work. None 
of them are perfect, neither are we. We are all only 
human beings. They occasionally make mistakes, so 
do we. We can learn by experience so we do not make 
these same mistakes again. Sometimes their ideas are 
not always synonymous with ours. We must remember 
that our superiors are usually not tyrants trying to get 
the most work out of us as cheaply as possible. Most 
of them are decent men and women who have proven 
themselves and have attained their positions because 
of their sincerity, vision, enthusiasm, stick-to-itiveness, 
courage and human understanding. Most of them are 
as smart as, or smarter, than we are and most of them 
have had more experience than we have had. We ex- 
pect them to be, and they usually are, just as enthusi- 
astic about their jobs as we are about ours. Their func- 
tion is to oil and grease the administrative machinery 
so that the gears mesh smoothly and continuously in- 
stead of grinding to a halt. Often it is a matter of give 
and take. They are not always 100% right and neither 
are we. However, loyal harmonious working with our 
superiors is a “must” of primary importance in any 
public relations program regardless of job or position. 

In the second place, public relations work brings 
all of us into contact with our co-workers, many of 
them in very closely related fields. We must be broad- 
minded enough to realize that other lines of endeavor 
have functions just as important as ours. We must 
remember that they are manned and staffed by people 
who are just as eager, just as ambitious, just as smart, 
and just as enthusiastic about their jobs as we are about 
ours. If they were not, they would not be in those posi- 
tions. They have just as many brains as we do. Once 
in a while the definitions of the boundary lines between 
our work and theirs may be quite vague, there may be 
“gray lines” but in the improvement of any line of en- 
deavor whether it be in agriculture, in safety, or in 
manufacturing remember there is plenty of room for 
good contributions. After you have put in a long period 
of training in whatever job you hold you automatically 
know more and more about that subject and less and 
less about others. In this complex day and age it is 


impossible for any one individual to know all the an- 
swers, especially all the correct answers. Hard work 
and stick-to-itiveness rather than cleverness is usually 
the secret of success in most instances. Success in any 
line of endeavor is generally what you have contributed, 
not what you have collected. In the long run, for the 
betterment of agriculture it is not usually so much 
who gets the credit as to what has been accomplished 
for the good of the general public. The closer we work 
with our co-workers, the more sympathetic and under- 
standing we become. 


In the third place, our public relations programs will 
of necessity cut across other organized lines of en- 
deavor. I am speaking now of such agencies as the 
SCS, Vocational Agriculture Instructors, County Ex- 
tension Directors, County Youth Assistants, County Ex- 
tension Home Economists, Magazines, Newspapers, 
Radio and T.V. Stations, Chemical Companies, 
Corn Companies, Fertilizer Companies, County Boards 
of Supervisors, Weed Commissioners, Telephone Com- 
panies, REA, Custom Sprayer Operators and many, 
many other specific organizations and endeavors. Re- 
member the more people we have on our side the fewer 
will be on the other side. In any work as broad as 
weed control, our contacts will most certainly bring us 
into close relationships with many of these other agen- 
cies. We must remember that all of them are good 
agencies and we must, therefore, take them at their 
face value. They all have a vital part to play in our 
complex society. Therefore it becomes necessary for 
us to cooperate with all of them providing their prod- 
ucts and services are reliable and their intentions good. 
While this may appear difficult, it really isn’t because 
98% of such units and agencies are staffed and manned 
by people as able or more so than we are. They are 
also trying to do a good service to agriculture. In any 
broad inclusion in this category there may be a very 
few individuals or agencies who have ulterior motives 
in mind. This is where public servants especially must 
be careful, because your very presence at a questionable 
meeting or in the presence of questionable persons may 
be interpreted as support. Honorable, worthwhile agen- 
cies and endeavors should be encouraged to do an even 
better job. 


In the fourth place, our public relations work deals 
with the general lay public. Here is where our biggest 
opportunities for good relationships exist. Administra- 
tors, co-workers and other agencies are often the work- 
ers behind the scenes. All of us who are public servants 
are judged on what we do with and for the general 
public. We must be “discreet” even in our dress, speech, 
and action. We must always remember, those of us 
who are public servants, that it is a privilege to serve 
the public. Never must we abuse that privilege. Our 
motto should be “To thine own self be true”. Remember, 
public servants are paid from public funds. Your em- 
ployer, the general public, acting through your superiors, 
has the right to expect a full day’s work for a full day’s 
pay. Do not short change the paymaster. This applies 
also to private employment. Whether our contacts are 
through personal meetings, through community meet- 
ings, through radio, T.V. or literature, remember we 
must always be courteous, kind, and understanding. 
We must listen courteously to the man who has the 
problem, then put ourselves in his place and ask our- 
selves what would we do under this situation. 


We must be prompt on appointments. After all, the 
other person is busy too. He also has a schedule to 
meet. Nothing irritates anyone more than to take out 
time from a busy schedule and go to a meeting only 
to have that meeting start late. Be on time at meetings 
and have equipment ready. Excuses never satisfy any- 
one, not even the person who makes them. There are 
some excusable delays such as weather conditions, ill- 
nesses, accidents and other emergencies. Everyone 
understands such situations of course, but all delays 
should be kept at a minimum. In correspondence, which 
is a vital part of our work, we must read the whole 
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letter, visualize the situation that exists, decide what 
the person is up against and try to help him arrive at 
the best possible decision under his circumstances. Many 
times such decisions are not easy to make, especially 
if you are 200 miles from the scene and know very little 
of the background information. Often two or three 
possible solutions might be given, one of which might 
work better under the man’s own particular situation 
than might some of the others. To him there are some 
real decisions to make. We must be patient in our 
contacts with the general public whether it is with other 
agencies, in meetings, or with individuals. It was once 
said, “It therefore comes to pass that everyone is fond 
of relating his own exploits and displaying strength 
both of his body and mind, and that men are on this 
account a nuisance one to the other.” All of us have 
met this fellow. Thus patience and willingness to hear 
the whole story is absolutely necessary even though 
it becomes a trying task. In public relations work 
with the general lay public it pays to be kind. Do not 
take your own hardships or worries out on someone 
else. Remember the other person probably already has 
more troubles than you have, so why burden him with 
your own. He probably has already had more sick- 
ness, abuse, excuses, or overwork than what you have 
had. Remember, “there was once a man who com- 
plained because he had no shoes until he met a man 
who had no feet.” While it is necessary to keep informed, 
to be alert to changes and worthwhile suggestions, one 
must in public work not be a sensitive soul and must 
learn to shrug off certain things like “water off a duck’s 
back.” Also, it is necessary to be able to discern the 
chaff from the seed, sincerity from insincerity, real 
interest, conviction and enthusiasm from makeshift and 
false enthusiasm, principles and integrity. And re- 
member, one of the ways to become extremely unpopu- 
lar in the quickest, shortest, time is to carry tales and 
gossip about others. 


We must remember that in any public relations work 
in extension, be it weed control or other lines, regard- 
less of position, there will come times when the thorns 
far outnumber the roses. There are many of us who 
over a one, ten, or twenty year period have quit our 
job many times, not actually but mentally. Such some- 
times gives us new perspectives. In weed control as 
in any other activity, a person should become more 
valuable as time goes on. We must practice a certain 
amount of stick-to-itiveness and realize that not all 
of the desirable changes can come about overnight. 
We must educate people and produce changes and we 
must be patient until such changes occur. In such an 
educational process, which is very often painfully slow 
but usually very sound, we must remember that the 
“blue ribbons” which signify a certain stage of achieve- 
ment, are not nearly as important in the long run as 
the long time educational changes and benefits that 
occur. We must not be “soldiers of fortune” or “rolling 
stones that gather no moss.” People are usually no 
harder to get along with in one place than in another, 
and we can usually catch more flies with syrup than 
with vinegar. The “grass is not always greener on the 
other side of the fence.” Public relations in all lines 
of work and getting along with people depends at least 
98% on our own behavior and attitude. If we ourselves 
are tolerant of other people, they in turn will be more 
tolerant of us. This makes for better working rela- 
tionships regardless of line of endeavor or position. In 
the long run, all of us are working for a better way of 
life, for ourselves, our families, our friends, employers, 
co-workers, our lay public, our state, nation, and hu- 
manity as a whole. To that end, all of us need to con- 
tinually practice, in our everyday activities, better pub- 
lic relations with all the people with whom we come 
into contact. If we do that, greater impetus will be 
-_ our own work, and everyone will benefit there- 
rom. 


' Iowa State College, Ames, Iowa. 


ALBERTA AGRICULTURAL SERVICE 
BOARDS 


G. R. Sterling! 

In Alberta we have some sixty-five Municipal Dis- 
tricts which correspond to Counties in the United States. 
As a matter of fact, some of our Municipal Districts 
have in recent years switched to Counties. In Alberta, 
as e!sewhere, the local Government, namely the Munici- 
pal or County Council, are fully occupied with such 
matters as roads, social services, schools, hospitals, etc., 
and have little time to devote to Agricultural matters. 
Most of them, however, are operated financially by 
direct taxation on Agricultural land. 

In 1945 the Government of Alberta saw fit to estab- 
lish Agricultural Committees who could be responsible 
for Agricultural problems within Municipal Districts or 
Counties. These Committees were called Agricultural 
Service Boards. Each Service Board is made up of five 
members—two from the Council, two farmer rate-payer 
members and a representative of the Department of 
Agriculture, in every case the District Agriculturist 
serving the area. The term District Agriculturist is 
synonomous to your County Agent. This Board meets 
regularly to discuss Agricultural problems and makes 
recommendations as to how these problems should be 
handled. When such recommendations are approved 
by the Council, they are then carried out by the Service 
Board. The Service Board hires a full time employee 
called a Field Supervisor who carries out the policies 
set by the Board. 

The Department of Agriculture gives financial as- 
sistance by paying one-half of the salary of the Field 
Supervisor and other assistance on approved programs 
such as the control of weeds, vaccination of heifer calves 
for Bangs control, etc. 

Local groups who are in on the ground floor always 
have a better understanding of the problems at hand. 
They can always determine what the weed problem 
may be and usually have a solution to it. A local body 
can also bring considerable pressure on those who may 
not be carrying their rightful share of weed control 
responsibility. We in Alberta have found Agricultural 
Service Boards very effective from a weed control stand 
point. They are also effective in other Agricultural 
problems but I shall limit myself to weed control prob- 
lems in one of three ways, each step being a little more 
drastic than the preceding one. 

(1) They may handle weed problems by persuasion and 
extension. This may mean giving out information or 
direction to the individual concerned. If the individual 
accepts the information and direction and carries it out, 
the problem will be solved. 

(2) If he does not have the finances to carry out the 
program, the Board has the authority to advance money 
to pay for the program and charge such money against 
the land which is collectable with the same priority as 
taxes. The farmer must of course willingly agree to 
such a program. 

(3) If the individual refuses to accept advice or if he is 
unwilling to be helped financially, in other words tells 
the Board where they can get off, the Service Board 
may be forced to put said land under reclamation. All 
other methods must be tried before the land can be 
taken under reclamation. 

Where land is taken under reclamation, a Caveat 
is filed against it at the Land Titles office for the area. 
The title is temporarily vested with the Municipality. 
The Municipal authorities may then rent the land to a 
reputable operator or they may hire the work done 
according to their directions. They have the authority 
to spend money to carry out said farming operations. 
Money from crops grown on the land go first to pay 
for any expenses advanced by the Municipality, second] 
to taxes and thirdly to the rightful owner of the land. 


Counties and Municipal Districts in our Province 
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have taken a few hundred parcels of land under recla- 
mation which is the most drastic step under the Service 
Board Act. In every case, these units have paid off 
when proper weed control measures were followed. 


! Supervisor, Soil Conservation and Weed Control, Edmonton, 
Alberta, Canada 


SOME PRECAUTIONARY MEASURES FOR 
GROUND AND AERIAL APPLICATIONS 
OF HERBICIDES 


By Charles O. Laverty. David G. Mobberly 
and R. G. Miller’ 


Increasingly successful use of herbicides in American 
agriculture and horticulture has not been without prob- 
lems and assuredly not without criticism. Chief among 
the criticisms are those arising out of misinformation 
in the mind of the average citizen as well as incompe- 
tence and erroneous judgment on the part of spray 
applicators. The solution to problems limiting the suc- 
cessful application of herbicides in commercial enter- 
prise is therefore a two-fold responsibility. Of equal 
importance in performing weed and brush control oper- 
ations is the recognition that a job of education awaits 
each person who takes a boom into his hand and that 
a responsibility for exercising more than ordinary 
amounts of common sense and judgment is within his 
purview. This paper is an attempt to show, in the 
light of our experience as commercial applicators of 
herbicides, the principal factors governing our pro- 
cedures in maintaining, insofar as is humanly possible, 
a trouble-free enterprise. 


Because of broad differences between the two gen- 
eral phases of our work, it will be discussed under two 
separate headings. Weed and brush control along road- 
sides and public utility rights-of-way roughly typifies 
one phase while weed and brush control in arable land 
suggests the other. Despite the fact that certain opera- 
tions differ, a number of precautions common to both 
areas have arisen from our experiences. 


The best precaution is only as good as the man who 
operates the equipment that applies the spray material. 
Consequently, the choice of personnel becomes a most 
significant responsibility. Our policy suggests employ- 
ment of a high-type, young man of rugged physical 
constitution. These young men have been careful, 
courteous and pleasant in their dealings with the public 
and highly respected in the communities in which they 
have sprayed. Because of the wide variety of chemicals 
used in various phases of the operation, constant at- 
tention to clean tanks, hoses and pumps is essential. 
Rarely are the same pieces of equipment utilized for 
insecticides and herbicides; when such occasions are 
necessary, scrupulous cleaning is mandatory. In such a 
manifold operation, there occurs some opportunity for 
mix-up on the identity of chemicals. To avoid serious 
difficulty, herbicides are kept discrete from insecticides 
at all times and only those containers clearly identified 
by label and color are used. 


Roadside and Right-of-Way Application 


In general, brush and weed control can become a 
hazardous enterprise unless particular attention be given 
to several fundamental considerations. Among these 
is proper identification of general groups of plants being 
sprayed. Operators will have enough knowledge of 
basic botany to recognize brush and weeds and to dis- 
criminate between them and ornamental or horticultural 


plantings. Infrequently there arise questions of identity 
of plants upon which claims are made. 


CASE 1 
Claim: Peach tree along utility right-of-way dam- 
aged by spraying. 
Findings: Tree in question was misidentified. It 
was common Sumac. 


No amount of persuading convinced claim- 
ant that the tree was misidentified. The 
claim was settled by delivery of a half- 
bushel of peaches. 


Doubtless the most important single factor in any 
weed and brush control program is the weather. Pre- 
cautions observed in relation to the weather must 
necessarily involve the judgment of the spray operator. 
Occasionally, eagerness to accomplish a given piece of 
work within a specified time limit may color the oper- 
ator’s judgment. Consider this case as an illustration 
of faulty judgment of wind conditions. 


CASE 2 


Claim: Extensive damage to soybeans in field ad- 
jacent to utility line. 


Findings: Spray man had misjudged a moderately 
strong wind on a warm, humid day. Soy- 
beans in 10-15 rows were badly “burned” 
or destroyed. An incompetent operator 
had replaced the regular spray man for 
one day while the regular spray man was 
taking an army physical examination. 


Settlement was made with the claimant 
in the amount of $75.00 


Results: 


Resu!ts: 


The broad-scale application of herbicides, on a 
county-wide basis for example, sometimes gives rise 
to questions of the propriety of spraying one parcel 
of roadside and leaving another. There is sometimes a 
tendency for the spray man to ignore a piece of well- 
kept land and to concentrate his activities on the clut- 
tered, unkept roadside. At once this may seem like 
the best exercise of judgment but such a procedure has 
several overpowering disadvantages. To ignore even 
the smallest tree, shrub or weed (and even the best- 
kept land has some) is to break the contract with the 
county or other agency. To attempt judgments as to 
whether a piece of land needs spraying or not may often 
lead to trouble as the following case would suggest: 


CASE 3 


Claim: Specimen tree (American Larch) de- 
stroyed by brush control activities along 
county roadside. 


Findings: Specimen plant was situated exactly on 
the line which separated private land from 
the county right-of-way. Other than this 
tree, the fence rows were unusually clean. 
Claimant could not understand why, with 
his emphasis on clean fence rows, his tree 
had to be sprayed. 

When we pointed out that no operator 
should be placed in the position of having 
to judge whose land was clean and whose 
was not, and when we agreed to replace 
the tree, the claimant was satisfied. The 
tree was replaced and our actions gained 
another friend for herbicides. 


Results: 


Apart from the hazards of actual operation, weather 
and other conditions, there arises serious difficulty relat- 
ing to the personalities of people with whom the spray 
man must come in contact. While a majority of claims 
seem to suggest that someone is trying to get something 
for nothing, the following case illustrates a humorous in- 
stance to the contrary: 
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CASE 4 


Claim: Damage to alfalfa along roadside near 
utility line. 

Findings: Negligible “burning” of a few leaves. Al- 
falfa was not permanently damaged. 

Results: When claimant discovered that the spray 
operators were responsible for the dam- 
ages, he immediately indicated a desire 
to forget the whole matter. His primary 
urge to cause difficulty was a feeling that 
this would be a good way to “get back” 
at the public utility that had ordered the 
spraying done. 


Arable Land Application 


Quite generally, application of herbicides to arable 
land is not without its hazards. Several over-all mea- 
sures of extreme caution are indicated for work of this 
sort. Far and away the most important single principle 
guiding such operations is the rapport which must exist 
between farmer and spray operator. The farmer must 
be appraised of the fact that some damage is likely to 
occur no matter what herbicide operation is being at- 
tempted. It then becomes a question for the farmer 
to decide—whether it is apt to be economically satisfy- 
ing to him to take the calculated risks and spray or 
to leave an agricultural crop to the weeds. While it 
may be heretical to risk such a statement here, in most 
cases where a farmer is dubious of potential advantage 
or disadvantage of using herbicides for weed control, 
his safest procedure is cultivation. Where damage does 
occur, a procedure that allows both farmer and operator 
an opportunity to study and evaluate damage at the 
end of the growing season is preferred. 


CASE 5 


Claim: Damage to corn consisted of “burning” 

leaf tips and twisting male inflorescences. 

Findings: This physiological response was not uni- 

formly but only occasionally evident 
throughout the field. Farmer was aware 
of the fact that some damage could occur 
when spraying was done as late as it was. 
A mutual agreement that we should eval- 
uate the damage in terms of estimated 
yield resulted from discussions. 

Results: Corn responded well and yield was in- 

creased 15-25 bushels per acre. 

Because of careless handling and misuse of herbi- 
cides on many farms, commercial operators who are 
careful and prudent in their own use of materials may 
be blamed for much that is not their responsibility, 
even to being blamed for crop failures where causes 
other than herbicides were at fault. The careful suc- 
cessful operator cannot ignore claims of this sort no 
matter how fantastic, and must be ever alert to keep 
his reputation on a high level. Consider the following 
case in point. 


CASE 6 


Claim: Entire hay (alfalfa) crop ruined by care- 
less sprayers in nearby field 

Findings: Hay crop had been harvested but was 
obviously poor in quality because of nearly 
complete defoliation. Numerous grasshop- 
pers were found within the bales. Opinions 
of experts from state extension service 
suggested that there was no herbicide 
damage, the poor quality crop having re- 
sulted from excessive drouth and voracious 
insects. 

Results: Farmer was satisfied that no damage had 
resulted from the use of herbicides. Claim 
was withdrawn. 

While some attention has been given in recent years 
to opportunities for aerial application of herbicides, 


we fee] that in our immediate agricultural area (south 
central Iowa), it is neither wise nor prudent to use 
agricultural spray planes for herbicide application. 
Perilously shifting weather conditions and the crowded 
situation presented by close cropping of all available 
land present too many risks. However, from our ex- 
perience in aerial application of insecticides we may 
draw some general conclusions that would be equally 
applicab!'e for the use of herbicides in commercial spray 
panes. 

Not only must the pilot of the agricultural spray 
plane be a competent flier, he must also be a careful 
judge of landscape situations, particularly as they re- 
late to power and telephone lines, tall trees of farm 
windbreaks, rolling hills and valleys and livestock 
operations. The last-mentioned can constitute a serious 
hazard as the following case will show. 


CASE 7 


Claim: 750 turkeys frightened to death by the 
noise of a low-flying agricultural spray 
plant. The entire flock was a total loss. 

Findings: Spray plane had carelessly circled very 
low over a flock of turkeys stampeding 
them into a corner of their enclosure. Birds 
became so tightly jammed together that 
they suffocated. 


Results: Spray operator bought a goodly number of 
unused Thanksgiving dinners. 


We believe sincerely that there is a good future for 
aerial application of agricultural chemicals but there 
is a responsibility to be shared by every aerial appli- 
cator for maintaining the excellent standards already 
set and improving commercial opportunities. It is our 
feeling that these goals may be accomplished by ad- 
herence to several working principles that relate to 
our dealings with the public. Constant cooperation 
with the duly constituted Civil Aeronautics Authority 
and the strictest adherence to flight safety measures 
are prime requirements. 

No claim against his work, no matter how slight, 
can be ignored by the aerial operator. It is in his best 
interest to answer such claims and, if he is proved 
blameless, do his best to persuade the farmer that 
aerial agricultural spraying is not all bad. A dis- 
gruntled farmer is an unfortunate blemish on an other- 
wise good public relations record. However, attempts 
to be public relations-conscious should not result in 
bending over backward too far in matters of financial 
settlement. Occasional gestures like a basket of peaches 
or an ornamental shrub or tree seem perfectly legiti- 
mate, but there are times when the commercial must 
be firm in his dealings with claimants. 


CASE 8 


Claim: Five Holstein heifers killed by aerial spray 
that drifted into pasture adjacent to corn 
that was being treated for grasshoppers. 

Findings: Five dead animals. Inspection of adjacent 
corn revealed a good kill of grasshoppers. 
A walk through the adjacent pasture found 
the insects very much alive. Veterinary 
pathology report showed that there was 
no evidence that the animals had been 
affected by ingestion of chlorinated hydro- 
carbons. A thorough search of the pasture 
(largely brome) failed to reveal any sig- 
nificant amounts of poisonous plant ma- 
terial. Cause of death not determined. 

Results: Farmer partially persuaded that insecti- 
cides was not at fault. No financial settle- 
ment made. 


Summary 

1. The most singularly important precaution for 
successful application of herbicides is a competent, 
careful spray man. 
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2. The strictest principles of cleanliness of equip- 
ment and proper chemical identification must be 
maintained. 

3. Spray men should be well-grounded in plant 
identification. 

4. Constant surveillance of weather conditions is 
of paramount importance. A continuous liason 
between the base of operations and the local 
weather station pays dividends. 

5. Settling claims for damages, however slight, 
should be accomplished only with the full and 
complete understanding of both parties. Educat- 
ing as well as selling is important to the con- 
tinued growth of herbicides as agricultural agents. 

6. Recognize that damage to agricultural crops can 
occur. Make the farmer aware of this and what 
the risks are likely to be. 

7. Under ordinary circumstances, herbicides are bet- 
ter not applied by air in areas like south-central 
Iowa. If herbicide application by air is war- 
ranted, more than ordinary awareness of weather 
conditions must be maintained. 

8. The spray operator must be firm but fair in his 
dealings with claimants. Mistakes should be 
rectified but the spray operator should not be 
expected to be responsible for all damaged crops 
just because he is using herbicides. 


' Laverty Sprayers, Indianola, Iowa. 


TAKING WEED RESEARCH TO FARMERS 
E. C. Spurrier and F. W. Slife' 


The use of chemicals to control weeds on agricultural 
areas is increasing at a very rapid pace. Also, many 
new herbicides are being developed by industry that 
may play a significant role in changing many of our 
agricultural practices. In the final analysis, farm op- 
erators will be the ones to accept or reject the use of 
these new herbicides. The speed with which they accept 
them will depend entirely on how well they are in- 
formed about their use and practicability. 

Many of the newer types of herbicides need to be 
tested and their use demonstrated more extensively 
throughout the state in order to properly evaluate their 
effectiveness in controlling weeds. Again it is the farm 
operator who, when properly informed, will use them 
to greatest advantage. Farmers want to see these new 
things under their own conditions rather than just 
hear about them. Therefore, to best inform them of new 
chemicals it is necessary to take chemical weed re- 
search out into the counties in the form of practical 
demonstrations on farms. 

It was with this thought in mind that a chemical 
weed control demonstration program was developed and 
conducted in Illinois in 1956 which enlisted the co- 
operative efforts of the University of Illinois Agron- 
omy Department, farm advisors, vocational agriculture 
instructors, chemical manufacturing companies, chemi- 
cal dealers, and farmers. The objectives of this demon- 
stration program were: (a) To give the farm operators 
and others interested in chemical weed control first-hand 
information on the use and effectiveness of newer 
weed control chemicals used in their own area under 
actual farm conditions, (b) To better evaluate the 
effectiveness of the chemicals when used according to 
recomendations under actual farm conditions over a 
wide area of the state, and (c) To encourage the use 
of approved chemical weed control practices on more 
farms. 

Forty-three counties participated in the chemical 
weed control demonstration program in 1956. Thirty- 


four counties reported completing their projects, one is 
still in progress, and five were unable to complete the 
program because of bad weather or other reasons. 
Three that were conducted were not successful and were 
not reported. 

The demonstrations that were completed were con- 
ducted at 77 locations in the 34 counties and were ob- 
served by 2,351 farmers; over 800 of these farmers 
indicated their intention to use one or more of the 
chemicals during 1957. Their value in the county ex- 
tension program is further demonstrated by the fact 
that 32 ofthe farm advisers plan to use similar demon- 
strations in their counties again in 1957. Eighty-two 
news articles and 11 raido scripts were prepared by 
farm advisers dealing with weed control as a result of 
the demonstrations. 

The demonstration program also had its problems. 
Five farm advisers indicated that more assistance from 
the Agronomy Department could have been used. 
They felt that additional supervision and manual as- 
sistance when the plots were sprayed and more infor- 
mation on handling the chemicals would have been 
helpful. Fourteen counties indicated that they had 
difficulty in applying the chemicals. Twelve of them 
attributed their difficulty to the mechanics of spraying; 
two, to lack of sufficient information on handling the 
chemicals. The mechanical difficulties involved were 
(a) the use of improper nozzles or the use of nozzles 
incapable of delivering sufficient gallonages of water 
and (b) too much drift of spray materials. 

The weed control program was well accepted by 
farm advisers and other cooperators. On the basis of 
the 1956 demonstration results, the following conclu- 
sions were drawn: (a) farmers appreciate any real 
effort made by extension personnel to inform them of 
new technological advances in agriculture, (b) the 
rates of chemicals used in the demonstrations, which 
were based on previous research, were quite satisfac- 
tory in most cases, (c) demonstration failures clearly 
indicate the need for more training in the techniques 
of handling and spraying chemicals, (d) field clinics 
may be desirable to train farm advisers and other co- 
operators in these techniques, (e) the field meeting, 
held while the chemical weed control demonstration 
is in progress, is a satisfactory method of taking chemi- 
cal weed research results to farmers; and (f) chemical 
weed control demonstrations should be simple and easy 
to summarize. Additional chemicals or rates (other than 
the ones suggested) may be used to increase the educa- 
tional value of the demonstration only if facilities per- 
mit. More specific information, such as crop yields 
and plant counts (weed and crop), may be desirable in 
evaluating economic benefits from using chemicals to 
control weeds. 


' University of Illinois, Urbana, Illinois. 


CORRELATION OF THE WEED 
AND SEED LAW 


Lloyd Van Patten! 

With the subject of correlation of the weed and seed 
law, we might also include the feed law. Our last 
General Assembly amended our feed law to prohibit the 
use of screenings containing noxious weed seed in the 
manufacture of commercial feed. 

Most seed dealers also sell chemicals for the control 
of weeds and some are also feed dealers. This practice 
is probably followed for the reason that the majority 
of their customers are farmers. 

There is a realization that so long as any amount 
of weed seed (either noxious or common) is allowed in 
crop seed, we will continue to have weed problems. 
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These problems vary in perplexity according to crops; 
for example, weeds in soybeans are a major problem 
in Iowa—not because of the weed seed in the bean seed, 
inasmuch as this type of seed can be easily cleaned, but 
rather because, at the present time, in this case the 
use of chemicals is not practical. On the other hand some 
weed seed in high germinating alfalfa seed is not a major 
problem because of the frequent mowing of the crop. 

High germinating crop seed is one of the most im- 
portant factors in a weed control program. This fact 
is too often overlooked when farmers buy their seed 
and low germinating seed is made attractive by a low 
price. A poor stand of legume, grain or nurse crop, 
gives an ideal advantage to weed seed in the ground, 
and also any weed seed in the crop seed, especially in 
the case of legumes where the seedlings are initially 
slow growing plants. 

Quite often the importance of clean, weed free, 
nurse crop seed is overlooked. In many cases low ger- 
minating and low purity nurse crop seed containing large 
amounts of weed seed are used, with little thought of 
the harvest of hay and nitrogen that was expected 
in the future years. Most nurse crop seed is furnished by 
the farmer from his own or his neighbor’s bin, so this 
cannot be the fault of the seedsman. 

I have no fault to find with the thousands of weed 
commissioners, extension and research workers, control 
officials, legislators, etc., who in the past have labored 
to combat the weed problem. Possibly the time has 
passed when an educational program is important to 
seedsmen, but is only beginning for the farmers. 

When thinking about weed control programs, we 
usually emphasize the importance of good cultural 
practices and chemical control; this is good—but, to 
me it seems we must add to our thinking the importance 
of high germinating seed to insure a good stand of 
vigorous plants which will be a competitor to the weeds. 
In many states such a program has been started, namely, 
the drill box sample. 


' Jowa State Department of Agriculture, Indianola, Iowa. 


CORRELATION OF INFESTED MATERIALS 
AND THE WEED LAW 


Jake R. Ubel! 


The topic “Correlation of Infested Materials and 
Weed Law” is one about which I could become very 
enthusiastic. I am very much interested in it and glad 
that, if I were to be assigned a topic, it could be this 
one. Certainly there should be correlated into weed 
laws provisions to regulate and restrict the movement 
of infested materials. Perhaps you, in other states, are 
not confronted with the same problems that we are: 
however, Kansas imports large amounts of feed, and 
regulations in regard to its movement have proven 
beneficial in reducing the rate of spread of noxious 
weeds. To control and eradicate is only one portion 
of a complete program if the ultimate is to be ac- 
complished. It is necessary to have in effect regulations 
which will prevent, or at least reduce the rate of, spread 
of noxious weeds. Screenings, plants, animal fertilizer, 
and the machinery used for harvesting, processing, and 
seed cleaning can contain seeds of noxious weeds and 
can act as the carrier or means through which new in- 
festations are established. No doubt there are numerous 
other ways that seeds of noxious weeds can be scattered, 
but the ones mentioned are those over which man may 
have some control. In addition, it is worthwhile to 
mention that it is less expensive to exercise some pre- 
cautionary measures to prevent an infestation than to 
eradicate after it becomes established. Without a pro- 


gram to reduce the rate of spread, the work done to 
control and eradicate existing stands will, largely, 
be nullified. Careless and indiscriminate handling of ma- 
terials infested with noxious weed seeds will prove 
to be the downfall of a program which includes only 
control. 

Eradication of existing infestations not only includes 
the cost of eliminating the weeds, but may also involve 
loss of crops or at least reduction in yields and diffi- 
culty in harvesting and tilling. In addition, it may re- 
duce the value of the crop, reduce the value of the 
land, and produce other unfavorable effects. 

It can then be concluded that provisions should 
be incorporated into weed laws which will regulate 
the movement of materials infested with noxious 
weed seeds and provide for prosecution of violators. 

Originally the Kansas Noxious Weed Law, as passed 
by the 1937 Legislature, was a one-weed (field bind- 
weed), and a one-phase (control and eradication) law. 
Those responsible for administering this law could see 
that provisions and regulations were needed to include 
preventive measures. In 1945, the infested materials 
provisions were added, as well as amendments and 
additions to several of the other sections of the law. 
With weeds, other than those originally declared nox- 
ious, becoming a menace to agriculture, and with the 
use of new chemicals for eradication and control, one 
can readily understand why a bill enacted twenty 
years ago may be inadequate today. This does not 
mean that the original law was not workable and not 
a good one, but the present one is a result of changing 
times. 

The Kansas Noxious Weed Law contains five sec- 
tions dealing with infested materials. In essence, these 
sections declare that it is 


1. Unlawful to see or dispose of infested screenings 
and offal material. 

2. Unlawful to sell or otherwise dispose of nursery 
stock, plants, packing material, animal fertilizer, 
and soil or sod for landscaping or fertilizer uses. 

3. Unlawful to bring into the state or move from 
an infested field or farm within the state, any 
machinery or processing equipment containing 
seeds of noxious weeds. 

4. Unlawful to sell, barter or give away, livestock 
feed material which is infested with seeds of nox- 
ious weeds, except that it may be sold for con- 
sumption on the same farm where grown, or it may 
be sold to a commercial processor or feed mixer. 

5. Unlawful to feed infested material to livestock 
except on the farm where grown, or unless proc- 
essed to destroy the viability of the noxious weed 
seeds. 

How are the provisions in regard to infested ma- 
terials administered in Kansas? Much of this admin- 
istering is of an educational, informational, and service 
nature. The county weed supervisor must inform the 
public of the provisions of the law, through meetings, 
personal contacts, and newspaper articles. Much co- 
operation can be obtained by merely explaining to those 
concerned why weed control is important to them, 
and what is their role in the prevention program. In 
Kansas the responsibility of contacting parties con- 
cerned, such as nurserymen, elevator men, grain and 
feed dealers, and seed cleaning establishments, is left 
with the County Weed Supervisor. Contact work such 
as this can create an alertness on the part of farmers 
and grain dealers, and they will ask for an inspection 
of hay and grain to make certain they will not be 
in violation of the Noxious Weed Law if they sell such 
material. 

The other day our office received a number of 
reports on oats, barley, and hay that a county weed 
supervisor had inspected, some of which were found to 
be infested. The point is that farmers and grain 
dealers in that particular county ask for inspection. 


> 
| 
| 
. 
| 
| 
| 4 
| 
: 
‘ 
: 
| 
| 


Educational work plays an important role in inform- 
ing and teaching those who should be concerned about 
what their obligation is. We have agreements with the 
Omaha, Sioux City, St. Joseph, and Kansas City Grain 
Inspection Departments to notify us of shipments des- 
tined for Kansas. The consignee can ask for an inspec- 
tion by representatives of that Grain Exchange. If 
infested, it will not come into Kansas. In 1953, 47 
percent of the carloads destined for Kansas were in- 
fested; in 1954, 40 percent, and in 1955 the figure was 
26 percent. It seems that when people become aware 
of such a law, less infested material is transported into 
the state. The Kansas Ports of Entry notify us of each 
truckload of feed material coming into the state. We 
notify the county weed supervisor in the county to 
which the load is destined, who can then check his 
records to determine whether or not he has inspected 
this particular material. 

In conclusion, I would like to say that an effective 
weed control program must contain measures for pre- 
venting and controlling the spread of noxious weeds. 
In addition, much effort should be given to dissemination 
of information to all parties concerned. 


' Kansas State Department of Agriculture, Topeka, Kansas. 


ORGANIZATION OF MINNESOTA 
WEED CONTROL PROGRAM 
Sig. Bjerken' 


Minnesota became a state in 1858 and consists of 
an area of approximately 51,205,760 acres, of which 
some 20,000,000 acres are now under cultivation, approx- 
imately 8,200,000 acres in pasture, some 10,000,000 acres 
are known as state and federal lands, 1,000,000 acres 
in wild hay land and the remainder in rights-of-way. 
There are some 12,000 miles of state trunk highways, 
104,500 miles of state aid roads, 24,100 miles of county 
aid roads and 58,727 miles of township roads. 

This vast area is infested, or is subject to becoming 
infested with weeds, and it is evident to me, due 
largely to soil and climatic conditions, that we are 
blessed with practically all kinds of weeds that exist in 
America, and as many of you know weeds grow ex- 
ceptionally well in our state. 

Agriculture soon became Minnesota’s basic industry 
and as such it became necessary that certain laws be 
passed in order for the industry to survive, and in 
order that the citizens enjoying such a means of earning 
a livelihood might have certain rights and their property 
protected. 

In 1876 the first Weed Law was passed which dealt 
with the control of Canada thistle. Since that time the 
law has been amended on several occasions, so that today 
we have, through the foresight of our legislators, a law 
that is workable, effective and fair. 

The state is divided into 1840 townships, of which 
the 3 town board members are weed inspectors by law. 
There are 805 villages and cities, of which the mayor is 
the weed inspector. The law permits these governing 
bodies to appoint assistants, which many do. These in- 
spectors, totaling approximately 6,500, are required by 
law to check all tracts of land under their jurisdiction 
and cause to be destroyed weeds existing thereon. The 
County Boards of the 87 counties appoint a county weed 
and seed inspector to supervise the program with over 
50% of these inspectors now being hired on a full time 
basis. The commissioner of agriculture is responsible 
for the enforcement of the Weed Law, and it is admin- 
istered by the State Weed Supervisor of the Division 
of Plant Industry, with 10 district weed and seed in- 
spectors in the field and one in the office. Proper super- 
vision is necessary if good weed control is to be achieved. 


The program is organized in the following manner: 

1. During November and December the time is largely 
devoted to meeting with county boards to organize 
the program for the coming year and secure the 
appointment of a county weed and seed inspector. 

2. A 5-day short course is held in January annually 
as a training course for the state and county in- 
spectors so that they will be better qualified to 
render the best service possible to the people of the 
state. 

3. A schedule of 91 county-wide meetings is carried 
out in the 87 counties during January, February 
and March. The local officials of the 1840 town- 
ships and the mayors or assistants of the 805 vil- 
lages and cities, or a total of 6,500, are required 
by law to attend these meetings. The public is also 
invited. This is a one day training course on the 
local level. 

4. The county weed inspectors then follow up these 
meetings by meeting with each town board to or- 
ganize the program by townships, arrange for the 
spraying of roads, screening out problem farms and 
appoint assistant inspectors if necessary. Arrange- 
ments are also made to meet with the tenants and 
owners or agents of the problem farms before crops 
are sowed. This advance work is very essential since 
in this way those who cooperate may crop all in- 
fested lands by sowing the recommended crops and 
using the proper chemical. Those who fail to comply 
have no just complaint later in the season if crops 
need to be destroyed in order to control the weeds 
to protect the adjoining farms. 

5. Ten district meetings are held during the last two 
weeks of April attended by all of the 87 county 
inspectors, many county agricultural agents, county 
engineers, county commissioners, etc. for last minute 
instructions before spraying gets underway. The sec- 
ond series of district meetings is held in September 
to review the season’s work and lay plans for the 
coming year. These district meetings are important as 
those attending exchange ideas, which is most help- 
ful to all, and makes it possible to carry out a 
more uniform program. The information obtained at 
these district meetings is valuable to the state 
inspector and helps him keep abreast with what 
transpires in the respective counties of the state, 
and gives us the opportunity of meeting with all of 
the county inspectors at least twice a year. At the 
conferences in April the county inspectors are also 
instructed as to just what information is desired by 
the supervisor for summarizing the work for the 
year. 

6. All township, city and village boards are required 
by law to publish a general weed notice on or before 
June 15. If anyone fails to destroy weeds after this 
date it gives the local officials the authority to enter 
upon the property to destroy the weeds and the ex- 
pense incurred is paid from local funds. If the ex- 
penses are to be charged against the property then 
notice is served on the owner, and upon failure to 
comply it gives the local inspector the authority to 
enter upon the property and destroy the weeds, and 
all expense is added to the taxes against the property. 

7. If weeds exist on lands where the owner is financially 
unable to stand the costs the land is placed under 
quarantine with no cost to the owner, but rather 10% 
is paid by the township, 20% is paid by the county, 
and 70% paid from funds provided by the legislature. 

8. Weeds existing on tax exempt lands which are 
a menace to agriculture are eradicated and the 
expense is charged against funds provided by the 
legislature for this purpose. 


In closing may I say that our Weed Law permits the 
eradication of weeds on any tract of land in the state 
without delay. The local officials and the state officials 
are vested with the necessary authority to do the job. 
I assure you, however, that not all local officials carry 


out their responsibilities nor are all weeds destroyed— 
but we are making progress when you consider that 
there are 31,151 power sprayers in the state at this 
time and some 4,442,330 acres of grain were sprayed in 
1956, or approximately 35% of the total grain raised 
in the state. 


! Minnesota State Department of Agriculture, St. Paul, Minnesota. 


CORRELATION OF PORTS OF ENTRY 
INSPECTION AND THE STATE WEED LAW 
Dale A. Bush! 


We all realize the importance of a good inspection 
program. We realize the importance of custom ma- 
chinery of various kinds in our present-day agricul- 
tural operations. We also realize the importance of pre- 
venting the spread of noxious and troublesome weed 
seeds from state to state by the movement of these 
custom machines from one part of the country to 
another. It is therefore important that each state put 
into operation an inspection program which will assure 
the landowners in the respective states that our transit 
machines, especially combines, are not carriers of 
the noxious weed seed. It is true that the enforcement of 
a good sound inspection program which will meet all 
phases of preventing the spread of noxious weeds both 
intrastate and interstate is a big task. 

In Nebraska our weed law states that it will be the 
duty of persons owning or operating threshing ma- 
chines, combines and other equipment, to clean or 
cause to be cleaned, all such machines and equipment 
after each and every harvesting job and while in 
transit interstate or intrastate. We have attempted to 
meet these problems by setting up an inspection service 
at the ports of entry to handle the transit machines 
passing into or through the state and roving inspectors 
within the state to handle machines which fail to be 
cleaned after each harvesting job. The primary function 
of the ports of entry in Nebraska are to administer 
the laws of the State Motor Fuel Division, checking the 
transportation of petroleum products, and collecting 
receptacle milage fees. 

Each year the Nebraska State Department of Agri- 
culture and Inspection posts large signs on the State 
and Federal-State Highways entering into the state. 
These signs inform the transit combine operators that 
their machines must be clean upon crossing the state 
line and any violator will be subject to prosecution. 
During the heavy movement of the combines tempo- 
rary inspectors are placed at the ports of entry to inspect 
each combine as it is cleared by the port personnel. 
Special combine tags are printed stating the section of 
the State Weed Law which pertains to the movement 
of machines. One of these tags is placed on each com- 
bine as it is cleared by the inspector. The machines 
that are found dirty and will not pass the inspection 
are pulled off to one side and the owner is taken into 
court. After the fine has been levied the machine is 
cleaned at the port of entry under the supervision of 
the inspector before it is cleared. 

This procedure has been used for two years and 
seems to be far superior to the method used prior to 
this time, where the machines were sent back across 
the state line to clean. 

In 1955, 3310 combines passed through the ports of 
entry in which 83 machines were found to be dirty 
to the extent where the owner was taken into court 
and fined. Sixty-six court cases were filed in 1955. 
In 1956, only 59 combines were declared dirty enough 
for a court case and 37 owners were taken into court 
from a total of 3975 machines passing through the 


ports of entry. We were very pleased with the reduction 
in dirty machines after one year’s work with this 
type of inspection. The word spreads pretty fast and 
we believe each year will show a reduction in the 
number of dirty machines coming into the state. 

When the machine is declared clean and the in- 
spector tags it at the port of entry this does not mean 
that the operator can cut at several places in the state 
without ever cleaning his machine again. Our weed 
law states that each machine shall be cleaned after each 
harvesting job. This phase of the law is probably 
the most difficult to enforce, as it would require a 
staff of several hundred inspectors in the state to have 
thorough coverage over all the agricultural land, high- 
ways, etc. We do, however, have one to three men 
assigned to do roving inspection work and spot checking 
combines after they have compieted some work in 
the state. The penalty for a violation of this nature is 
the same as entering the state dirty. Many of our fines 
of 1956 were of this nature. 

By putting into practice an educational and law 
enforcement program as well as hard work, we believe 
the spread of noxious and troublesome weed seed being 
aw ae aa the state by transit combines can be greatly 
reduced. 


1 Nebraska State Department of Agriculture & Inspection, 
Lincoln, Nebraska. 


SCREENINGS IN COMMERCIAL FEEDS AND 
HOW THEY AFFECT WEED LAW 
ENFORCEMENT 


Buford Jones! 


I’m sure that all of you weed control researchers 
and weed law enforcement officials are familiar with 
the numerous ways and means of weed seed dissemin- 
ation and infestation. Screenings from seed and grains 
make up a considerable part of some types of com- 
mercial feeds. The kinds and amounts of weed seed 
both noxious and common present in such screenings 
were obtained. Screenings are usually a good source 
for weed seed dissemination. As to how effective they 
are in the establishment of infestation depends on quite 
a number of factors. Among these can be mentioned 
the types of commercial feeds into which the screenings 
are incorporated, the degree of milling, pulverizing or 
grinding before inclusion into the feed, the areas where 
the ultimate commercial feed is fed and the classes of 
poultry or animals which consume the product, and 
last but not least, how effectively the weed laws are 
enforced. 

In 1955 the Oklahoma Legislature enacted the Okla- 
homa Agricultural Code, and in this Code a weed in- 
fested material section was included. The law defines 
weeds as bindweed seed and such other weeds declared 
to be noxious by the State Board of Agriculture after 
public hearing. I would like to point out that the noxious 
weeds under the Oklahoma Seed Law are concerned 
with weeds declared as noxious under the Seed Law and 
occurring in seed subject to that Law. Whereas, the 
weed Infested Material Law covers screenings, feeds, 
grains, etc. I’m sure that other states may have similar 
laws, which point up a problem concerned with weed 
law enforcement, namely that the term Noxious Weed 
may have various meanings among persons in various 
industries handling or processing products subject to 
one or more laws concerned with weeds. 

The examination of whole grain for detection of 
noxious weeds under the Weed Infested Materials Law 
has very often shown the presence of high percentages 
of weeds many of which were not considered as noxious, 
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under the weed law, but would be considered as nox- 
ious under the Seed Law. This situation very often 
causes some confusion. It would seem that unless we 
co-ordinate our thinking under weed and seed laws 
that we are closing only one gate and leaving open 
another. Our experiences have shown that whole grains, 
especially oats, are the most common source of Bind- 
weed. These most usually are of Northern origin. Under 
the Regulation of the Oklahoma Feed Law, screenings 
must be relatively free of weed seed and pulverized fine 
enough to destroy the viability of noxious weeds. 

We hope to define under the Weed Infested Materials 
Law the same noxious weeds as are listed under our 
Seed Law. In so doing the prohibition of whole grain 
containing weeds noxious under the Seed Law could be 
regulated. 

Probably some of the points mentioned are repeti- 
tion; however, I believe we should give some thought to 
the matter of weed seed occuring in screenings, com- 
mercial mixed feeds and in whole grains, and better 
co-ordinate our efforts under weed laws, seed laws 
and feed laws, for over-all effective weed control. 

! Oklahoma State Department of Agriculture, Oklahoma City, 
Oklahoma 


FUNCTIONS OF THE STATE WEED BOARD 
C. J. Gilbert! 


It is generally recognized that education will accom- 
plish some things in controlling weeds. The acquiring of 
information will cause many to act. It is also recognized 
that this information must be kept up to date and that 
research is important in this regard. However, a pile of 
data, ceiling high, but not carried to the people or un- 
used will never destroy any weeds. 

Not many doubt that a good law which contains posi- 
tive enforcement provisions is quite helpless unless the 
people want it enforced. Some provision for assembling 
public opinion and organizing it into an action program 
is a must for a successful weed program. For a full, 
active and effective operation of a weed control pro- 
gram there must be organization. 

In South Dakota there was created by statute a State 
Weed Board composed of heads of, or people represent- 
ing groups desirous or, and who have responsibilities in, 
controlling and destroying weeds. This board consists of: 

1. The Secretary of Agriculture 

2. The President or elected representative of the 
State Crop Improvement Association. 

3. The President or elected representative of the 
State Horticultural Society. 

4. The chairman or elected representative of the 
State Association of County Commissioners. 

5. The chairman or elected representative of the 
Association of Soil Conservation District Su- 
pervisors. 

6. The director of the South Dakota Extension 
Service. 

7. The head of the Agronomy Department of 
South Dakota State College. 

8. The Commissioner of South Dakota Depart- 
ment of School & Public Lands. 

9. A member of State Highway Commission, ap- 
pointed by the Governor. 

This is the board that directs the South Dakota Weed 
Program. Three of these have special functions outlined 
in the law. The Secretary of Agriculture is in charge 
with enforcement of the law and regulations. The Di- 
rector of Extension is charged with the responsibility 
of seeing that <1 educational program, state and county, 
is carried on. '. :e head of the Agronomy Department 


is charged with the carrying on of weed control research. 


In a program such as ours, we must have weed con- 
trol on the 2,022,000 acres of school and public lands or 
we rarely could get cooperation of neighboring farmers, 
and therefore the Commissioner of School & Public lands 
is on the State Weed Board. Our state highway system 
is composed of a large number of acres (about 68,000) 
and everyone sees them. It has been of great help to 
have a member of the State Highway Commission inter- 
ested in weed control and a member of the State Weed 
Board. We take our complaints to him and he often asks, 
“How are we doing?” If he were not on the board, we 
woud not have an easy access to the State Highway 
Commission and maintenance personnel. 

The Soil Conservation Service has nearly 70 districts 
in South Dakota. The chairman of the State SCS Associ- 
ation of Supervisors is of great help in securing coopera- 
tion of the areas, districts and special personnel in weed 
control work. There are many of these. County Com- 
missioners have many weed problems on roads, and I 
am sure that our relationship with county boards would 
be much less cordial if we did not have their state as- 
sociation chairman on our board. We are always invited 
to their annual meeting and have a part in the program. 

Our State Crop Improvement Association is large 
and its members recognize that the program is theirs 
and for them. In fact, the Association was the motivat- 
ing factor in getting the law passed. The same is true of 
the State Horticultural Society whose program of effec- 
tive tree production must consider weed control. 

In other words, these people, groups and agencies 
having the greatest weed problems are the ones who 
formulate the weed program, direct the program and 
are responsible for its progress. The law provides that 
the State Weed Board determines the noxious weed list, 
promulgates and formulates the regulations and provides 
for the promotion of the program. The State Weed 
Board employs the State Weed Supervisor and the as- 
sistants, sets up the budget and annually hears the re- 
port of the cooperating agencies. 

In summary then, the Weed Board, created by statute, 
is composed of the agencies and groups having the large 
weed problems and those upon whom is placed certain 
important responsibilities in the State Weed Program. 
The Board is charged with the policies of the program 
and the formulating of regulations and organizational 
procedures. This coordinating of effort and functions 
has proven very good for our state. 


' South Dakota State Department of Agriculture, Brookings, 
South Dakota. 


NOXIOUS WEED LAW ENFORCEMENT 
BY LOCAL GOVERNMENTS 
Howard T. Richards! 


Local systems of government vary between the states. 
In certain states represented here today, the county gov- 
ernment is the local government and the governing body 
consists of a small board of county commissioners. How- 
ever, in Wisconsin, each town, village and city is a unit 
of government with its own governing board or council. 
In each county there is a county government also. Its 
governing board consists of representatives from each 
town, village and city within the boundaries of the 
county. 

Without a doubt, most people are familiar with the 
terms village and city. However, everyone present may 
not know what I mean by a town. A town is a unit of 
government representing a geographical area usually 
known as a township. Each local government is respon- 
sible for law enforcement within its boundaries. This 
situation applies to some state laws as well as local 


ordinances. An example is the state noxious weed law. 
Wisconsin Statutes place the primary responsibility for 
the enforcement of this law with the 1,830 local units 
of government within the state. The law provides that 
county boards may adopt county noxious weed control 
programs but to date only three counties have done so 
in Wisconsin. 

A law enforcement system of this type is complex 
yet it has advantages. It is democratic because it per- 
mits governments at the local level to solve their own 
problems. One person, the highest elected official, is in 
charge. He is authorized to post and publish the an- 
nual noxious weed notices, appoint the local weed com- 
missioner and supervise his work. The local board may 
add to the state list of three noxious weeds, determine 
the compensation of the local weed commissioner and 
provide equipment for him to work with. 


Through its weed commissioner, the local govern- 
ment may investigate for noxious weeds, serve notices 
requiring noxious weeds to be destroyed and enter prop- 
erty to destroy noxious weeds when the owner or occu- 
pant fails to do so after being properly notified. This 
cost of destroying noxious weeds may be charged to the 
land-owner through the local tax-rolls. Also, a penalty 
is provided which may be applied to both land-owners 
and/or occupants who refuse to cooperate or who inter- 
fere with the duties of the weed commissioner. 


This system of noxious weed law enforcement ap- 
pears to be sound and practical. An adequate law is 
provided by the state. Authority to enforce it is dele- 
gated to the local units of government which are close 
to the people. In actual practice, however, is this sys- 
tem of local enforcement of a state law effective? The 
answer is yes if there is sufficient interest in noxious 
weed control in any given municipality. If interest is 
lacking, then enforcement is too. 


There are reasons why this irregular pattern of nox- 
ious weed law enforcement exists. Down through the 
years, weed control has been difficult. In fact, until the 
last decade there have not been easy, effective and eco- 
nomical weed control methods. Consequently, weed law 
enforcement has not been popular. As previously point- 
ed out, the authority has been decentralized. If a local 
government preferred not to enforce the law, there has 
not been a central authority to step in. Because noxious 
weed law enforcement has been unpopular, too few 
responsible citizens have been willing to accept the po- 
sition of weed commissioner. Their reasoning has been 
that they would rather live with the weeds than fight 
with their neighbors. Some local officials have ex- 
pressed essentially the same reasoning. 

At its best, this system of law enforcement lacks uni- 
formity. Changes in the law and other types of pro- 
grams have been suggested. It is unlikely that legisla- 
tion alone will be the answer. The problem to be solved 
is that of creating enthusiasm for weed control. What is 
needed is an expanded and integrated educational pro- 
gram in which the regulatory, extension and research 
phases each share their rightful place. 


' Wisconsin State Department of Agriculture, Madison, Wisconsin. 


BUCKTHORN ERADICATION PROGRAM 
INITIATED IN WISCONSIN 
D. R. Peterson! 


Leaf or crown rust of oats is a destructive disease of 
oats. Every year it causes losses of from 2 to 5 per cent 
of Wisconsin’s oat crop. In individual fields near buck- 
thorn bushes, leaf rust may reduce yields 20 to 70 per 
cent. Oats heavily infected with leaf rust lodge badly 
and ripen prematurely. 


Leaf rust of oats is caused by the fungus Puccinia 
coronata Corda. The disease in Wisconsin may come 
from wind-blown spores from the south, or from spores 
that have overwintered on straw, stubble or various 
grasses. These overwintering spores must reinfect the 
buckthorn to complete the life cycle of the organism. 
The buckthorn, therefore, serves as an alternate host for 
the leaf rust fungus. 


Several species of buckthorn occur in Wisconsin, all 
of which may serve as alternate host plants. These 
species are Common Buckthorn (Rhamnus cathartica), 
Lanceleaved Buckthorn (R. lanceolata), Hardy Siberian 
Buckthorn (R. dahurica) and a Swamp Buckthorn (R. 
alnifolia). Among these four species, Common Buck- 
thorn is by far the most important. It is a hardy shrub, 
usually 6 to 20 feet tall, which may under very favorable 
conditions grow into a small tree. Introduced into this 
country from Europe, the shrub has been grown as a 
hedge plant in Wisconsin since the days of the early 
settlers and is now growing wild in much of the south- 
ern and eastern parts of the state. 


There are several reasons for eradicating the common 
buckthorn. Leaf rust spreads from buckthorn to oats 
nearby early in the season. With this early infection, 
the rust has a much greater opportunity to become 
severe and to spread from field to field. The earlier 
that rust develops on oats the more serious the damage 
will be. Buckthorn also helps in the permanent estab- 
lishment of new races of leaf rust to which locally 
grown varieties may not be resistant. Furthermore, new 
races of rust are produced on the buckthorn by hy- 
bridization between old races. These new races may 
also be able to attack varieties which previously had 
been resistant. 


In view of the seriousness of the problem, a pilot 
program for eradication was initiated in Rock County 
where buckthorn was more abundantly distributed than 
in any other Wisconsin county. It was felt that any 
program which would prove workable in this county 
would likely prove successful in other counties as well. 
Under the direction of the county agent and with the full 
support of the Agricultural Extension Service and the 
State Department of Agriculture, an educational program 
within the county was begun. Through demcnstrations 
and meetings farmers were made aware of the relation- 
ship of buckthorn to the rust epidemics. Ways of eradi- 
cation were explained and demonstrated. Surveys were 
made to determine the extent and distribution of the 
buckthorn. Finally, the County Board of Supervisors de- 
clared buckthorn noxious, thus leading the way to coun- 
trywide eradication. 


Inasmuch as all farmers in the county would benefit 
by the buckthorn removal, several alternative plans 
were set up to assist landowners. 


Plan 1. Hedges (5 rods or longer) along highways 
Such hedges would be bull-dozed out and 
iled by the County Highway Department. 
here was no charge for bull-dozing and 
piling since the Highway Department was 
interested in buckthorn eradication to reduce 
snow removal costs. 


Plan 2. Hedges (5 rods or longer) off highways 

Such hedges could be destroyed by chemicals. 
The township and county would assume cost 
of chemical and its application. Bulldozing 
of such hedges could also be done but at 
farmers’ expense ($15.00 per hour). It was 
possible to remove and pile approximately 
20 rods per hour. 


Plan 3. Hedges (less than 5 rods) and scattered 
bushes 


Chemicals would be provided by the town- 
ship (township-county expense). The land- 
owner, however, was to make the application 
or the Highway Department would make the 
application and charge it to the landowner. 
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The county appropriated $500.00 to defray one-half 
of the expenses incurred within each township for 
chemicals and their application. 

Through the offices of the District Game Manager 
and the County Agent, planting stocks of multiflora rose 
and Black Haw are being made available at nominal cost 
for those individuals who wish to reestablish hedges. 
It is estimated that the demand for such plant material 
will double in 1957 because of the buckthorn eradication 
program. 

The Wisconsin Nurserymen’s Association has agreed 
to refrain from further distribution and planting of 
buckthorn for any purposes. Several cities have launched 
programs of gradual replacement of existing buckthorn 
plantings with more desirable ornamental species. 

Thus far, the eradication program, though limited to 
Rock County, has been successful beyond expectation. 
Based upon this experience, the program is now ready 
to be extended into other counties. In several of these 
counties, buckthorn surveys are already being made. 
Of particular significance in accomplishing the pro- 
gram’s objective, however, was the spirit of cooperation 
which existed among the various town, county and state 
agencies concerned. Without this cooperation, the co- 
operation of the landowner upon which the success of 
the program rested would never have been obtained. 
Such cooperation must be the basis of other county 
eradication programs if they are to succeed. 


' Agronomy Department, University of Wisconsin, Madison, 
Wisconsin. 


WEEDS AND WEED CONTROL LEGISLATION 
REGARDING INDIAN LANDS 


H. Hokanson! 


In presenting our paper on “Weeds and Weed Control 
Legislation Regarding Indian Lands,” we wish to choose 
as the basis of our report the Sisseton Wahpeton Indian 
Reservation. This Reservation totals 117,000 acres of 
land. Seventy-one thousand of this is located within the 
corporate limits of Roberts County, South Dakota. These 
acres of Indian land are scattered in small tracts 
throughout the Reservation abutting a large portion of 
non-Indian land within the Reservation. The inter- 
mingling of Indian and non-Indian land creates a mutual 
problem of noxious weed control. 

Elements of nature, such as wind and water, are 
major factors in the spreading of noxious weed infesta- 
tion. More than 70,000 acres of the 117,000 acres of the 
Reservation Indian land is pasture, hay, or idle land 
which lies in the Coteau Hills area. This land does not 
normally receive weed control measures common to 
land under cultivation. In many cases this noncultivated 
land is heavily infested with major noxious weeds such 
as leafy spurge, field bindweed, Canada thistle, and sow 
thistle. Much of this rougher land is located at the head 
of natural water-ways, valleys or ravines, thereby pre- 
senting a serious weed spreading threat to hundreds of 
acres of good farm land at lower levels. 

. The large number of heirs which are oft times mutual 
owners of a given piece of Indian land makes coopera- 
tion for noxious weed control, financially and otherwise, 
very difficult if not an impossible task. For example, we 
have in one case 120 heirs for 60 acres of land. In all 
cases owners of Indian land are not financially capable 
of paying the cost of eradication or controlling existing 
heavy infestations of noxious weeds on their land. 

Right-of-ways along Indian roads on the Reservation 
possess numerous noxious weed infestations which prove 
a menace to adjacent farm land. For example, there is 
a three mile stretch of Indian road that borders Agency, 


Lawrence, Lee, and Spring Grove Townships that is 
heavily infested with field bindweed on both sides of 
the roadway for the entire three miles. Farmers are 
discouraged, as this is working out into good fertile 
farm land. Noxious weed infested hay produced on 
Indian land is hauled over roads and fed on farms 
throughout the state and in many cases shipped to other 
states. Indian land along the lakes also create a problem 
of noxious weeds on the meandering land. Much of this 
land is heavily infested with sow thistle. 

These facts preclude that those responsible for all 
land must cooperate in the control of noxious weeds for 
their mutual benefit. The existing conditions support 
the need of Federal financial aid for the control and 
eradication of noxious weeds on Indian land as well as 
all Federally owned land. 

Brie#ly in closing I wish to state what has been done 
to date. Last year the Roberts County Weed Board met 
three different times with the State Commission of 
Indian Affairs at Pierre, South Dakota and presented 
a “Resolution in Furtherance of Control of Noxious 
Weeds on Indian Land.” They in turn requested the 
Bureau of Indian Affairs in Washington to appropriate 
sufficient funds to control the noxious weed menace. 
Legislators began working on this problem which re- 
sulted in our appearing before the Appropriation’s Com- 
mittee in Washington last March. Through these con- 
tacts and meetings with the Appropriations Committee, 
$200,000 was appropriated for noxious weed control on 
Indian land. This provided for the Sisseton-Wahpeton 
Reservation 96 tons of heavy chemical which treated 
94 acres of leafy spurge and 800 acres of noxious weeds 
were sprayed with 2,4-D. Also two large mounted 
sprayers and two trucks for hauling sprayers, chemical 
and equipment were purchased; in addition personnel 
was hired to operate equipment and apply the chemicals. 

We should all support the continuation of this Fed- 
eral = until we have the noxious weed problems under 
control. 


' Weed Supervisor, Roberts County, Sisseton, South Dakota. 


WHAT WE NEED TO DO AS A REGULATORY 
GROUP TO STRENGTHEN OUR POSITION 
IN THE NORTH CENTRAL WEED 
CONTROL CONFERENCE 
Sig. Bjerken! 


On November 16 and 17, 1944, a group of men from 
the Midwestern States met at Omaha, Nebraska, for the 
purpose of discussing ways and means of combating 
weeds to a greater degree than in the past—realizing 
that weeds were continually on the increase at a rapid 
rate and now had become a serious threat to agriculture. 

It was agreed that an organization consisting of Re- 
search, Industry, Extension and Regulatory people from 
the midwestern states be formed to meet this challenge 
and it was felt that such an organization would be most 
helpful in combatting this weed menace. Such an or- 
ganization became a reality on November 17, 1944, with 
T. F. Yost, State Weed Supervisor of Kansas, as Presi- 
dent, Dr. F. D. Keim, University of Nebraska, Vice- 
president, and A. H. Larson of Minnesota as Secretary- 
Treasurer, and thus the birth of the North Central Weed 
Control Conference. Today this organization is recog- 
nized not only as the largest of its kind, but is also the 
most active in the United States and has played an 
important part in the development of better weed 
control. 

It is my firm belief that we, as regulatory people, 
have not kept pace with Extension, Research and Indus- 
try in the building of this organization and recommend 


‘ 


that we strengthen our position. The following are some 
of my viewpoints: 


1. Some 7 or 8 years ago people representing industry 
were convinced that regulatory people on the county 
level were very important people in the field of weed 
control and that this group in a large measure was 
instrumental in relaying to those engaged in the field 
of agriculture the findings of research in the use of 
chemicals and their application with equipment 
made available by industry. Had it not been for the 
effort put forth by the men on the county level, 
progress in weed control would not have made the 
advancement it now enjoys. It was their feeling that 
this group had not been given proper recognition at 
these conferences with the result that it was decided 
to select a worthy regulatory worker on the county 
level each year and have that person attend the con- 
ference. This was a wonderful gesture on their part 
and affords an opportunity for us as regulatory 
people to strengthen our position in this conference. 
The response has been disappointing, and no doubt 
discouraging, to those who proposed the project. As 
regulatory people let us strengthen our position by 
having a 100 per cent participation in the future. 


2. At these annual conferences we have a large dele- 
gation of regulatory people in attendance. However, 
when we hold our business meeting our attendance 
has dwindled down to a handful. We, as supervisors, 
have an obligation to inform those in attendance as 
to the time and place of the meetings. 


3. In looking over the program for this conference you 
will note not one of the regulatory workers is on the 
program of the general session. Is it because we have 
not kept pace with research, industry and extension? 
I am inclined to believe that is true. Certainly it is 
just as important for research, extension and industry 
people to hear a talk on regulatory work as it is for 
us to hear talks on other phases of the work. We 
surely must be agreed that no one segment can 
achieve their objective without the other. We know 
in Minnesota that what progress has been made in 
weed control has been largely due to a united front 
of research, extension, industry and regulatory. By 
strengthening our position on the lower level, as 
mentioned above, perhaps then we will have this 
opportunity. 

4. As we review the Research Report and Proceedings 
of last year’s conference I believe we can safely say 
that about 10 per cent of the reading material is regu- 
latory. To me, the application of the proper chemical 
is merely 10 per cent of the battle in controlling 
weeds. Ninety per cent of the hard work is done by 
regulatory people convincing people that controlling 
weeds is one of the most important steps in the pro- 
duction of crops, which determines to a large degree 
the success or failure of the farmer. Many methods 
or approaches must be used when one deals with 
individuals in weed control work. As regulatory 
people we have much to offer each year at these 
conferences which could be brought back to the 
respective states and Provinces and put into practice, 
for example: (a) How serious weed situations threat- 
ening entire communities are stamped out by regu- 
latory procedure. (b) How programs are set up 
whereby every mile of township road is sprayed. 
(c) How county-wide programs are set up, where 
700 to 800 miles of county aid roads are sprayed twice 
a year. (d) How every mile of railroad right-of-way 
is sprayed through regulatory procedure. (e) How 
weeds were eliminated in a lake of 250 acres taken 
over by aquatic weeds to the point where rowing and 
swimming were practically impossible after people 
had built their homes around the entire lake. This 
situation was corrected through regulatory organiza- 
tion. (f) How a good agricultural county where one 
farm out of 3 had become infested with field bind- 
weed had 90 per cent of the weed eliminated through 
regulatory procedures. I could mention many other 


accomplishments and valuable information resulting 
from the work done by regulatory people in the field 
of weed control which should be brought back from 
these conferences, and which in turn could be put 
into practice in solving problems in the respective 
states and Provinces. 

As regulatory people we have much to offer. No one 
is going to do it for us—nor do we want anyone else to 
do it. We must paddle our own canoe, stand shoulder 
to shoulder with research, extension and industry. Re- 
search people have done a marvelous job in their field 
and we trust they will continue to strive even harder 
for better methods and take even a more active part in 
these conferences. Industry has been most valuable to 
us and we shall always look to them for better equip- 
ment and chemicals. The extension people continue to 
give the people the latest information as to weed control 
methods. We, too, must use every weapon at our com- 
mand by issuing timely articles in our national and state 
farm magazines and the press, radio and television. 
Let’s remember—regulatory does not mean that we are 
to arrest people in order to get things done, but rather 
regulatory laws govern us, like all laws, in the things 
we do in our daily life. 


! Minnesota State Department of Agriculture, St. Paul, Minnesota. 


A REPORT 
C. J. Gilbert! 


In making this report we realize the results have not 
been in proportion to our desire nor equal to the effort 
expended. 

__A committee was instrumental in having companion 
bills introduced in both houses of Congress asking for 
federal legislation requiring noxious weed control on 
federally owned or controlled land as required by adja- 
cent private land. In spite of repeated requests it was 
never called up for hearing in either house. 

We appeared before a senate sub-committee on agri- 
cultural appropriations and received promise of support 
in the coming session if such bills are again introduced. 

Mr. Hokanson of South Dakota represented our State 
Weed Board and our State Commission on Indian affairs 
at Washington in appearing before a Committee consid- 
ering Indian affairs appropriation and secured a total 
allocation and appropriation of $200,000 to be used for 
control of noxious weeds on Indian lands. Through in- 
tentional or unintentional changes, it was to be used 
only on unleased land. This prevented full value of the 
appropriation being possible. 

As Chairman of the Regulatory Committee of the 
Weed Society of America, the following has been re- 
ceived as suggestions for legislation on a national basis. 
1. A Federal law requiring Federal Agencies owning 

or controlling land to control noxious weeds as re- 

quired by the laws of the various states in which such 
land is located, as is required by private landowners 
adjacent to such land. 

2. A uniform law regarding the movement, sale and 
disposition of noxious weed or weed seed infested 
material including feed grain. 

3. A regular practice in the Federal A.S.C. docket for 
cost-sharing in noxious weed control. As of now, it 
can only be done under F-2 practice and the pro- 
cedure is difficult. 

4. Work toward uniformity of state regulations per- 
taining to weed control operations. 

5. Work toward uniformity pertaining to registration of 
herbicides and economic poisons, which include the 
dating of manufacture or renewing of product. 


1 South Dakota State Department of Agriculture, B 
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VEGETATION CONTROL PROBLEMS IN 
WILDLIFE HABITATS (Abstract) 
J. H. Davidson! 


The demand for increased recreational facilities is 
rapidly increasing. To satisfy this demand it will 
necessary to utilize all existing marshland and suitable 
upland ground as areas for maintaining the natural 
populations of game animals. Shorter work weeks in 
factories, the desire of city dwellers to get out in the 
country, and the craving of the modern family to travel 
all contribute to the need for good fishing, hunting and 
camping facilities wherever natural conditions are, or 
can be made, favorable. 

Wildlife can be perpetuated only if places to feed 
and breed are provided. Denied a favorable environ- 
ment their numbers decrease regardless of hunting 
restrictions and artificial increase by stocking. This 
point can be illustrated by some figures gathered by 
the Illinois Conservation Department shown in Table 1. 
The Illinois Conservation men feel that adequate refuge 
management combined with supplying nutritious feed 
and protection has contributed to this increase in Canada 
geese wintering in southern Illinois in these refuges. 
Similar data could be shown for increased deer popula- 
tions when favorable habitat is provided. 


Table I. Populations of Canada Geese in Two Illinois 
Refuges Where Food Crops for Goose Pasture 
have been Grown. 

Numbers of Geese Recorded Oct. 24 
Refuge 1954 1955 1956 
Union County 1,600 8,000 23,000 
Horseshoe Lake 26,000 36,000 


Shrinkage of suitable game areas can be partly off- 
set by making the best possible use of what areas still 
remain. Converting poor marshland or upland to good 
feeding areas represents a practical opportunity to fed- 
eral, state, and local conservation agencies to improve 
existing facilities. Many of the vegetation control prac- 
tices developed for and used by agricultural and indus- 
trial vegetation control specialists can be employed by 
the conservationist as an economical tool to aid in im- 
proving land for wildlife. 

It is the purpose of this panel to present the latest 
thinking on what is needed in the field of vegetation 
control as it pertains to habitat improvement for water 
fowl, fish, and upland game. It is hoped that by pre- 
senting these problems to the herbicide specialists at- 
tending this meeting that it will stimulate more work 
in these fields of vegetation control. 


! The Dow Chemical Company 


VEGETATION CONTROL PROBLEMS IN 
WILDLIFE HABITATS — WATER 
FOWL (Abstract) 

M. D. Pirnie! 


During the past 30 years we have seen the emphasis 
in water fowl management shift from food plantings, 
shorter seasons, and restocking to refuge acquisition and 
water-level fluctuations. The newest is chemical control 
of unwanted vegetation. 

Up to now, these sprays have been directed chiefly at 


such pests as water hyacinth and water chestnut. We 
hope that safe and almost specific controls may be de- 


veloped not just for “pest” species, but for the many 
useful aquatic and marsh plants which at times become 
“weeds”. 

The wild ducks and geese are so badly pushed around 
by humans that we can make very little progress in dis- 
covering their actual preferences of food or cover. These 
adaptable birds loaf on open water and feed in the fields. 
In concentrations at refuges and duck clubs they may 
be either feeding or loafing; and their actual choices 
from among the avaiiable foods are seldom known. So, 
we rely chiefly on observations, some few researches, 
and controlled tests for our limited facts. Most “wild- 
lifers” agree that water fowl prefer a wide assortment 
of animal and plant foods, and like extensive shallows 
with many openings in a marsh. But these ideal condi- 
tions are very transient at most interior marshes. To 
maintain them we can resort to water-level controls, but 
often at considerable expense. 


Recently the Wisconsin and Michigan game men have 
been testing chemical control of such plants as leather- 
leaf, cattail, willows, buttonbush, and speckled alder. 
We should also have sprays which will kill marsh 
grasses, bulrushes, bur reeds, waterlilies, pickerelweed, 
etc. Many of these normally furnish cover or food; but 
many of them eventually spread so as to eliminate more 
valuable species—the wild rice, duckpotato, and smart- 
weeds, or millets. 


Mechanical control is expensive, and control by ad- 
justing water levels can be used only on nearly flat 
areas, so control by chemical sprays offers the real hope 
in many situations. With water fowl habitats shrinking 
rapidly (as ponds are filled in for building lots and 
marshes are drained for muck farms), management will 
no doubt become far more intensive than anything we 
have yet seen. 


Just a few words as to the control of submerged 
aquatics. To listen to some workers, all you need 
do is to introduce a pair of carp; but that is a slight 
exaggeration, for some weed beds are too dense even 
for carp! In one Minnesota lake, I found such masses 
of sago pondweed that rowing a boat was all but im- 
possible and fishing out of the question. In many Ohio 
and Ontario duck marshes, milfoil and coontail tend 
to take over. At new floodings, algae and elodea may 
choke other growths. Even the true pondweeds may 
drive out wild celery and other useful species. So here, 
as in the control of marsh emergents, it is not merely 
nuisance species, but rather unwanted beds or too exten- 
sive stands that will need checking or thinning. 


To conclude, I heartily agree with Francis Uhler 
(plant research man with the U. S. Fish and Wildlife 
Service) who, in a letter I received only yesterday, 
states: “Let’s not be too rigid in our classification of 
any plant as ‘undesirable’ or ‘desirable’”. What is a 
nuisance one place may be useful elsewhere. 


! Michigan State University, East Lansing, Michigan. 


VEGETATION CONTROL PROBLEMS IN 
WILDLIFE HABITATS — FISH 
(Abstract) 

F. F. Hooper! 


Considerable experimental work on small ponds has 
indicated that from the standpoint of fish production 
unicellular algae are more desirable than emergent, sub- 
mergent or floating-leaf plants. This type of algae 
(waterbloom) favors the growth of animal life used by 
fish as food. Algae and higher plants seemingly com- 


pete with one another for light and for the dissolved 
mineral resources of the pond. Other pond studies have 
shown that dense stands of submerged weeds hide young 
fish from their predators and in this way create an ex- 
cess of small fish which never grow to a desirable size. 
These conclusions, based upon small pond studies, have 
not been verified on larger lakes. The limited data 
available from larger bodies of water suggest that lakes 
which have an abundance of weeds have little water- 
bloom (phytoplankton) and lakes with much water- 
bloom tend to have few weeds. 


Small patches of submerged weeds are valuable be- 
cause they tend to concentrate the fish for the fisher- 
man; however, lakes and ponds may become so weed 
choked that they are not fished even though many 
desirable fish are present. 


Further research is needed to determine the ratio of 
weeds to open water that will give an optimum fish 
harvest. None of the herbicides now used to control 
either submerged weeds or algae are considered to be 
satisfactory. New herbicides are needed if they are to 
be widely used in fisheries management. 


' Institute for Fisheries Research, Michigan Department of Con- 
servation, Ann Arbor, Michigan. 


VEGETATIVE CONTROL PROBLEMS IN 
WILDLIFE HABITAT AS THEY PERTAIN 
TO UPLAND GAME (Abstract) 


L. C. Ruch! 


To better understand the problems faced in vegeta- 
tive control for upland game in Michigan, a brief resume 
of what we have to work with, and what we have done 
and are doing at the present time follows. 


Four divisions in the Michigan Department of Con- 
servation are charged with the administration of state- 
owned lands. The Parks and Recreation Division has 
responsibility for management of lands where the major 
use is for recreational purposes. The Game Division also 
has an interest in these lands. Hunting is recreation, 
and there are large acreages within the recreation areas 
where the major recreation furnished is hunting. 


The Forestry Division administers most of the land 
in northern portions of the state where production of 
timber is important. Here again, the Game Division has 
important interests, being responsible for the manage- 
ment of game species common to that area. There are 
about 3,752,000 acres of land in these state forests, and 
we are faced with he serious problem of holding suf- 
ficient openings and producing sufficient food to provide 
suitable habitat for northern game species. 


The Game Division supervises about 165,000 acres, 
of which 134,000 lie in southern Michigan. It is our 
policy to limit most of our land acquisition to areas of 
low agricultural value. It is on this southern Michigan 
land that most of the ground spraying has taken place. 
Private holdings scattered through the state ownership 
make it hazardous to apply herbicides from the air. 


The intent in managing wildlife habitat is to hold it 
at a vegetative stage where a maximum amount of game 
will be produced. To obtain this optimum stage, the 
planting of trees and shrubs has been necessary, and a 
major activity in habitat development has been the 
planting of trees, shrubs and vines. Nine-and-a-quarter- 
million stems have been planted. At the same time, we 
were also confronted with the problem of controlling 
natural repreduction. When areas become too heavily 


wooded, only mediocre game habitats result. Wildlife 
prefers uneven age classes broken up with small open- 
ings. To maintain good productive habitats we must 
control this rapid closing in of openings. Optimum con- 
ditions vary for the different game species. Pheasants 
prefer more open country than rabbits. Sharp-tailed 
grouse prefer openings a square mile in size. Ruffed 
grouse like openings from one-half to two across in 
size. They also like open strips about 30 feet wide in 
woodland. Deer frequent these openings too. 


Maintaining openings can be accomplished with a 
crawler tractor and blade, but this type of development 
is expensive and its use limited. We use a.rotary-type 
brush cutter, but it also has limitations, being difficult 
to use on rough ground. In northern Michigan, we have 
used controlled burning with varying degrees of suc- 
cess. A commercial cut is the best and most economical 
method we possess. But, there must be a desirable stand 
in an accessible location, and buyers must be found for 
the timber. 


Where the timber cannot be sold and a controlled 
burn is not feasible, the use of herbicides enters the 
picture. We have been using herbicides for the past five 
years. The last three years, we have stepped up this 
program. This past summer we treated 4,183 acres from 
the air, of which 3,000 acres were intended to be kept 
permanently free of woody vegetation to benefit sharp- 
tailed grouse, and in two areas, geese. In southern 
Michigan, 630 acres were sprayed with ground equip- 
ment, 79 acres of which was a basal treatment. 


We could use more effective and more selective 
herbicides, especially in regard to aerial application. We 
need a herbicide effective upon aspen alone, that will 
not injure such valuable food plants as juneberry, 
cherry, apple, and blueberry, for a more effective cover- 
management job. We use herbicides for two purposes, 
one to get a good kill for the purpose of holding open- 
ings permanently, and second, to get a good top-kill 
with the purpose in mind of setting back the succession. 


We have for some years used various grains to 
supplement natural game foods. Locating f patches 
on the game areas not only improves them for game, but 
tends to improve hunting conditions. Since the land we 
acquire is usually not of the best quality for farming 
purposes, we often have difficulty locating suitable 
tracts of land for the planting of crops. Much of the 
land cannot be farmed economically, being too wet, too 
stony, or perhaps too rough. On such lands there may 
be use for chemical seed bed preparation. 


On some poorly drained lands woody vegetation rap- 
idly invades openings we wish to maintain. Farming, 
where possible, acts as a deterrent to the encroachment 
of brush. Here, herbicides can have an important place 
in vegetative control. We need a herbicide effective on 
willow, speckled alder, and aspen. We wish to control 
aspen with two purposes in mind, to prevent reproduc- 
= on one hand, and to stimulate reproduction on the 
other. 


It is not uncommon to meet with failure in aerial ap- 
plication, yet with our ground equipment, we are usually 
sure of a good top-kill. The difference in cost of appli- 
cation encourages us to favor aerial application where 
possible. 


Ground equipment is useful in maintenance of trails 
and work-roads on the areas. It is expensive to cut back 
woody vegetation from the trails, and it is apparent now 
that we can maintain these trails more economically 
with herbicides. We are seeking to improve vegetative 
control techniques in habitat development. More selec- 
tive and effective herbicides are needed. More should be 
known about the ecological succession occurring after 
a herbicide application, and the effect the spraying of 
herbicides has on game abundance. 


' Game Division, Michigan Department of Conservation, Ann 
Arbor, Michigan. 
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THE CONTROL OF AQUATIC WEEDS IN 
WATER FOWL HABITATS 
F. C. Bellrose' 


With the steady encroachment of agriculture and 
other activities of man upon water fow!] habitat, wild- 
life management today is faced with a grave challenge 
to retard the loss of marsh habitat and to improve the 
quality of existing habitats for water fowl. By manipu- 
lating environmental conditions, it is possible to improve 
upon nature. Management measures responsible for in- 
creasing water fowl food resources embrace water level 
manipulation, cultivation, silt and wave action control, 
and weed control. 

Various methods have been employed to control un- 
desirable plants in water fowl marshes. These may be 
grouped as follows: flooding or drainage, manual, me- 
chanical, and chemical. For the most part, manual and 
mechanical methods of controlling aquatic and marsh 
weeds are quite expensive and usually impractical. In 
recent years, with the development of a host of new 
herbicides and with aerial application making it feasible 
to spray hundred of acres, chemical control of aquatic 
and marsh weeds offers an excellent management tool. 

The aerial application of herbicides on undesirable 
plants in Illinois water fowl habitats has been only re- 
cently employed. Species of plants which have been 
sprayed for control are: American lotus (Nelumbo 
luteo), white water lily (Nymphaea advena), cattail 
(Typha latifolia), buttonbush (Cephalanthos occiden- 
talis) and black willow (Salix nigra). 

American lotus is one of the most noxious weeds 
in Illinois duck marshes because it is a strong com- 
petitor and covers thousands of acres of water sur- 
face with its large oval leaves. Twenty-five acres of 
lotus were aerial-sprayed with 2,4-D on August 23, 
1955. The rate of application was 1 gallon of 2,4-D, with 
an acid equivalent of 3.3 pounds and 2 gallons of water 
per acre. During 1956, there was no evidence of regrowth 
of lotus on the area. 

On June 28, 1956, about 200 acres of lotus on the Rice 
Lake Wildlife Area were aerial-sprayed with the same 
amount of 2,4-D per acre. Over 90 percent of the lotus 
sprayed at Rice Lake with 2,4-D was dead by mid-July. 
The check area with the experimental strips was quite 
apparent when a vegetation map of the lake was drawn 
on August 22. As a result of the reduction of lotus at 
Rice Lake, coontail (Certaphyllum demersum) a valu- 
able duck food plant, increased in abundance. 

At Rice Lake in 1955, there were 130 acres of white 
water lily scattered through the lotus beds. This was 
sprayed with 2,4-D on June 28, 1956, along with the 
lotus. The application of 1 gallon of 2,4-D and 2 gallons 
of water per acre greatly reduced the occurrence of 
white water lily, but it did not eliminate it from the 
sprayed area. An aerial application of 1.5 gallons of 
2,4-D and 3 gallons of water per acre on a 10 acre bed 
of white water lily on May 29, 1956, resulted in a com- 
plete kill of this plant. 

Cattails provide no food for ducks. On a marsh near 
the mouth of the Sangamon River, cattails were rapidly 
encroaching on rice cut-grass (Leersia oryzoides) and 
duck potato (Sagittaria latifolia) beds; these plants are 
valuable duck foods. On May 28 and 29, 1956, 80 acres of 
cattails were aerial-sprayed at the rate of 20 pounds of 
acid equivalent of radapon and 10 gallons of water per 
acre. At that time cattail shoots were about 3-4 feet 
high. On July 12, 1956, radapon applications were 
again made to those cattail beds still thriving. By mid- 
August plants in these beds were almost completely 
brown. A vegetation survey of this marsh on August 
27 and 28, revealed that there were still 36 acres of 
cattails. This was made up of small patches which were 
difficult to spray by plane. It was apparent that they 
received an insufficient amount of herbicide. 


Where cattail tops had been killed by radapon, rice 


cut-grass or duck potato rapidly invaded the area. Al- 
though rice cut-grass is sensitive to radapon; and patches 
in and adjacent to cattail beds showed extensive top kill, 
this species recovered rapidly. It is not known whether 
the regrowth was from rootstocks or seeds. Duck potato, 
a broadleaved plant, was unaffected by radapon and 
spread rapidly into the area vacated by the cattails. 

From aerial spraying of willows with 2,4-D in late 
June of 1956, it appears that this is an excellent method 
of controlling this species. Several areas aggregating 
several hundred acres were aerial-sprayed with 1 gal- 
lon of 2,4-D per 2 gallons of diesel fuel and 1 gallon of 
2,4-D per 2 gallons of water. Both solutions effected a 
complete kill of willows in the treated area. With the 
elimination of shade from the treated willows, it was 
possible to obtain a luxuriant growth of millets and 
other moist soil plants which are excellent duck foods. 

Buttonbush (Cephalanthos occidentalis) is a large 
shrub that grows around the margin of bottomland lakes 
and sloughs. In many areas it is desirable to eliminate 
this species in favor of moist soil plants. Buttonbush 
areas which were aerial-sprayed with 1 gallon of 2,4-D 
and two gallons of water per acre on June 28, 1956, ex- 
hibited a great loss of foliage. Further checks in 1957 
will be necessary to determine whether a complete kill 
was achieved. 

The aerial application of herbicides appears to be a 
feasible method of controlling some of the undesirable 
plants in waterfowl habitats of Illinois. Highly satisfac- 
tory results were obtained in using 2,4-D to control 
American lotus, white water lily, and black willow. The 
aerial application of radapon on cattail beds did not 
effect a complete kill. Part of the difficulty appeared to 
result from too light a dosage on some beds; even though 
it was intended to use a solution of 20 pounds of radapon 
and 10 gallons of water, some beds got more and some 
less. 


! Illinois Natural History Survey, Havana, Illinois. 


HERBICIDES FOR CREATING WILDLIFE 


FOOD PATCHES (Abstract) 
R. Thompson and Cyril Kabat! 


Wildlife food patches have certain characteristics 
which sometimes lead to difficulty in their establish- 
ment by conventional means. These are their small 
size, and often their “remote” location. These character- 
istics make it unprofitable to contract for heavy equip- 
ment, and at the same time impose obstacles to easy ac- 
cess by heavy equipment. Added to this are the addi- 
tional factors that high production is not a primary 
requirement, and that conventional cultural methods 
may create erosion problems on hilly land. 

Dalapon offered a means of eliminating competition 
in sod-bound soil by pre-planting treatment of sod. 
Preliminary results by the University of Wisconsin 
Agronomy Department were encouraging. Four areas 
were selected in 1956 for tests. Two of these were blue- 
grass sods and two were quack grass. Of the bluegrass 
plots one was on a light sod on a very light sandy loam, 
and the other was a heavy sod on silt loam. The quack 
areas were on sand and on a muck soil. 

Spraying was carried out in the first half of May 
when grass was 3 to 5 inches high in the new growth. 
Corn planting was done by hand in late May and early 
June. The spring season to that time was retarded. 
Part of the plots were raked clean of debris, and other 
parts not. 

Dalapon was applied at 8 pounds per acre active 
compound. On plot subdivisions amino triazole at 1 
pound per acre was added to the Dalapon, and on other 


— 
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subdivisions CMU, also at 1 pound rate, was added. The 
triazole was added for a possible synergy effect, and 
CMU as a form of pre-emergence treatment against 
broadleaves. 


Dryness in May and early June gave poorer germina- 
tion that normal. Fertilizer was used on the quack areas 
(NH,NO;), and by mistake a low nitrogen fertilizer also 
was used on the bluegrass on the sandy loam. None was 
used on the bluegrass on silt loam. 


On the light sandy loam bluegrass plot a very excel- 
lent grass kill resulted. Initial sod was rather thin. 
Little chemical damage occurred, planting being 22 days 
after spraying. Eighty-five day corn was used as the 
location was in Central Wisconsin. A uniform corn 
stand resulted with some ears formed, but no fertilizer 
effect was apparent, probably due to low nitrogen con- 
tent. Deer consumed the corn before evaluation. There 
was no raking effect. Weed invasion was very slight. 
The ground was still covered with dead sod, so there 
was no erosion possibility. No new grass was present. 


On the silt loam bluegrass plot, planting was di- 
vided between 16 and 27 days after spraying; 110-day 
corn was used. Initial sod was heavy. No fertilizer 
was used. There was chemical damage on the 16th-day 
planting after spraying. Delayed germination occurred 
on the unraked part. Best corn was on raked areas, 
with greatest height and most ears. Grass was com- 
pletely controlled by all treatments. Considerable weed 
invasion took place under all treatments, but probably 
did not affect the corn growth materially. Weed growth 
was probably greater than would occur in a normally 
cultivated corn field, but part of this was undoubtedly 
due to the openness of the corn stand resulting from 
the reduced germination. 


On the quack stand in sandy soil there was a medium 
sod. It was planted 16 days after spraying, using 85-day 
corn. There was good germination on all subplots, and 
no chemical damage. A nitrogen fertilizer was applied 
as a side-dressing on July 3 on half of the subplots. 
There was a 10-20 percent regeneration of new grass 
by September, but too late to affect the corn which was 
of very good quality on the fertilized hills, although 
poor on the unfertilized hills. There was little difference 
in corn or grass regeneration between raked and un- 
raked. There was a considerable early growth of wild 
geranium which later in summer became inconspicuous. 


On the quack stand on muck soil, planting was also 
made after 16 days using 85-day corn. Sod was heavy. 
Here there was considerable chemical damage to corn 
plants, although some recovered. Grass control by late 
summer (regeneration) was about 30-60 percent on the 
unraked plots and only 10-15 percent on raked areas. 
There appeared to be little fertilizer differences (nitro- 
gen fertilizer used on one-half); corn ranged from poor 
quality to good. There was considerable growth of an- 
nuals on the straight Dalapon areas. 


In summary, these conclusions seem warranted, al- 
though the tests were inadequate for complete evalua- 
tion of all factors: 


Dalapon at 8 pounds per acre gives sufficient sod 
control for one growing season when applied to grass 
four or more inches high. Bluegrass is more completely 
controlled than quack. Pre-planting intervals should be 
about twenty days on light soils and up to thirty days 
at least on heavier soils, depending on rainfall. Richer 
soils may net need fertilizer due to nutrient release from 
decomposing sod, but lighter soils will require fertilizer. 
In the medium to heavy sod debris should be removed 
by raking or possibly by spring or preceding fall burning. 

Accessory application of additional herbicides as pre- 
emergents may give desirable weed control. The limited 
effect here is undoubtedly due to the relatively long pre- 
planting interval, so rates could possibly be stepped up. 


! Wisconsin Conservation Department, Madison, Wisconsin. 


CHEMICAL SEEDBED PREPARATION 
FOR GAME FOOD PATCHES 
L. Zorb, L. Ruch, and R. G. Heath! 


The Michigan Department of Conservation is investi- 
gating the potentialities of chemical farming for its 
game food patch program for the following reasons: 
(1) Advantageous food patch areas untillable because 
of wetness, stoniness, or steepness of slope can usually 
be planted through chemical site preparation, (2) 
Chemical methods reduce site preparation and equip- 
ment transportation time. Fewer equipment trans- 
portation miles are necessary, important in Michigan 
where one set of equipment may service game areas 
throughout several counties, and (3) Spray equipment 
costs can be lower, one spray outfit replacing the need 
for two or more sets of conventional equipment. In 
opposition to these savings is the cost of herbicides. In 
general, it appears that chemical techniques may prove 
slightly cheaper, provided a pre-spray controlled burn 
is not necessary. 


Research Projects 

Experimental Work began at the Department’s Rose 
Lake Wildlife Experiment Station, near East Lansing, 
in the spring of 1955. Tests on stony, hilly and poorly 
drained sites are included in this project. A second ex- 
periment to develop chemical techniques for wetland 
sites was begun in 1956 on Harsen’s Island, in Lake St. 
Clair. Work here has consisted of extensive tests of a 
variety of techniques, to select those most promising 
for further intensive experimentation. 


Rose Lake Research, 1955 

Work was conducted on five fields averaging 2.2 
acres. Individual fields were subdivided into four equal 
strips, three being treated with two pounds of 2,4-D 
and 5, 10, and 15 pounds of dalapon per acre respectively. 
The fourth was planted using conventional cultural 
methods. The work schedule follows: 

All Strips: Vegetative trash was burned on March 
31 so spray could better reach new growth. Fields were 
top dressed at 500 pounds per acre of 5-20-20 fertilizer. 

Spray Strips: The combination of dalapon and 2,4-D 
was applied on April 19. Corn was drilled on June 1 
using an International till planter, fertilized (0-25-25) 
at 185 pounds per acre, and side dressed with annoniam 
sulfate at 185 pounds per acre. Corn emerged on June 6, 
and fields were then sprayed with Premerge. 

Control Strips: Corn was planted on May 31 in 
fitted soil, side dressed (3-9-18) at 300 pounds per acre, 
and cultivated three times at routine intervals. 

Results: All dalapon applications were effective, 
though scattered plants of brome and alfalfa remained 
in the 5-pound strips. Quack grass was surface-killed 
and late new growth from surviving rhizomes offered 
no perceptible competition. (Any sod recovery not ma- 
terially affecting corn production adds beneficial game 
cover to a food patch). Individual corn plants began 
to die in the 10 and 15-pound strips ten days after 
germination, final losses amounting to 20 percent and 
30 percent, respectively. Yield of surviving plants was 
not significantly affected. Apparently the 43-day spray- 
ing to planting interval was not sufficient to allow 
complete dalapon decomposition. Stem counts and yield, 
computed from randomly selected plots, show the fol- 
lowing difference to be real at the 5 percent level of 


significance: Surviving Bu.shelled Cost 
stems corn per 
Treatment peracre  peracre acre 
13,204 57 $35.56 

5 lbs. sodium dalapon 

10 lbs. sodium dalapon 
10,509 40 48.00 

15 lbs. sodium dalapon 
9,052 34 51.20 


27 


pS 
# 
q 4 
4 


A comparison between the control and 5-pound dal- 
apon strips (most efficient) showed chemical installa- 
tion cost to be 25 percent higher, while yielding 25 
percent less corn. However, maximum yields are gen- 
erally unnecessary, since a food patch must produce 
only enough food for game needs. Any surplus is waste. 
The above chemical treatment cost figures include 
pre-spray burning, a costly, clumsy, time-consuming 
operation now found usually unnecessary. Plans were 
made to test a fall herbicide application without a burn, 
not only to reduce costs but to allow sufficient time 
for dalapon decomposition. 


1955-56 Research, Fall Herbiciding 


Five fields of one acre each, unburned, were treated 
with 10 pounds per acre of dalapon on November 7, 
1955. Fall grass growth was still green when sprayed. 
Fields appeared to green normally in the spring, but 
after several weeks dalapon produced a rapid and 
nearly complete kill. Esteron 10-10 was applied at two 
quarts per acre on May 28. Despite excellent seedbed 
conditions, over-seeding with an improperly adjusted 
John Deere grassland seeder upset otherwise good ex- 
perimental conditions. Even so, corn survival was ex- 
cellent, and growth was surprising. The experiment 
will be repeated in 1957 with proper adjustment of 
seeding rates. 


Wetland Foodpatches by Chemical Seedbed Preparation 


Preliminary experimentation on the Harsen’s Island 
wetland site was begun in 1956. The site, a very poorly 
drained sandy loam, was covered by a dense vegetative 
mat comprised primarily of sedges and marsh grasses, 
scattered cattail, and swamp milkweed, with lesser 
amounts of several other broadleaved species. Approxi- 
mately 20 acres was encircled with a fire-break and 
burned on April 4, 1956. The area was next divided 
into five parallel, adjacent strips and sprayed on April 
21 with a mixture of two pounds of 2,4-D and 4, 7, 13, 22, 
and 27 pounds of dalapon per acre, respectively. Eight 
seeding variations (six of buckwheat, two of Japanese 
millet) were planted on right angles across the spray 
strips, each seeding intersecting every spray concentra- 
tion. 


Fertilized and unfertilized seed was either broad- 
cast and cultipacked, with and without disking, or drilled 
with a grassland seeder. Visual inspection of these pre- 
liminary tests revealed that: (1) all seedings in the 4 
and 7-pound dalapon strips failed. (2) Drilled, fertil- 
ized buckwheat produced a satisfactory stand on the 
13, 22, and 27-pound strips. (3) All broadcast buckwheat 
seedings not preceded by disking failed, seed not germ- 
inating on the residual vegetative mat. (4) Disking was 
limited by wet conditions to one, unfertilized strip, but 
a partial buckwheat stand resulted on all but the 4 and 
7-pound strips. (5) Japanese millet, broadcast and fer- 
tilized, produced a medium dense but satisfactory stand 
on the 27-pound dalapon strip. (6)Competition from 
swamp milkweed was serious. An early June application 
of 2,4-D should eliminate this difficulty. 


Research Plans: Intensive research in 1957 will test 
spring and fall dalapon applications with combinations 
of broadcasting and drilling of fertilized Japanese millet 
and buckwheat. A tota! of four replications of 24 seed- 
ing-herbicide combinations will be tested. Analyses will 
be based, where necessary, on tests for statistically sig- 
nificant yield differences between treatments (0.5 level 
of significance). 


Conclusion: Chemical techniques should make pos- 
sible a streamlining of the Department’s food patch 
program. Research results are encouraging; present tech- 
niques need refining. An additional two-year’s research 
should facilitate technique development suitable for 
game management work. 


' Michigan Department of Conservation, Ann Arbor, Michigan. 


USE OF HERBICIDES FOR IMPROVING 
OZARK WILD TURKEY AND 
DEER RANGE (Abstract) 

J. B. Lewis and R. L. Dunkeson! 


Wild turkey restoration is a major problem con- 
fronting Missouri game biologists, and there is immed- 
iate need to produce more wild turkeys on refuges. 


Turkey range on refuge areas has deteriorated due 
to the canopy closure and stagnation of the wooded 
range. More openings in the tree canopy and more 
diversified understory vegetation are desired to in- 
crease food for wild turkeys. Deer range is also im- 
proved in the same way. 

Openings are now being made by a combination of 
bulldozing, timber sales, and cull tree killing. On good 
timber sites a 10-year timber cutting cycle creates new 
openings as others close in. On non-commercial sites 
unwanted woody vegetation has been killed by a com- 
bination of cutting and girdling, frilling and basal 
spray; 2,4,5-T is used, according to manufacturers’ rec- 
ommendations, in frills and basal spray. Hickories, elms, 
ash, and poor quality oaks are killed. Food-producers, 
such as dogwood, gum, serviceberry, and grape, and 
healthy acorn producers are released for greater fruit 
production. The present chief difficulty is the tedious 
application of selective basal spray by knapsack sprayer 
on exceedingly rough terrain. 


! Missouri Conservation Commission, Jefferson City, Missouri. 


CREATING AND MAINTAINING OPENINGS 
IN WOOD AREAS BY THE USE 
OF HERBICIDES 
L. C. Ruch! 


We had realized ever since we acquired our first 
game area lands that we faced the problem of main- 
taining our game lands in favorabie wildlife habitat. 
When these lands are acquired the usual practice 
is to eliminate grazing on them. Farming also is usually 
reduced to a minimum because of the poor quality of 
the land and the lack of good dependable sharecroppers. 
We ourselves, are unable to carry on enough farming 
with our own equipment to cope with the rapid en- 
croachment of woody vegetation. 


When it was proposed that perhaps the use of herbi- 
cides might be the answer, we became interested, and 
after small scale trials, we purchased ground spray 
equipment in 1954. Since that time, we have been treat- 
ing between 500 and 600 acres of land annually. We 
obtained a skid type spray rig and mounted it on a 
stake-truck. It has a 300-gallon tank and a pump and 
engine capable of a 20-gallon per minute output, with 
pressures up to 700 pounds. To speed up the spraying, 
and solve the water supply problem, we also obtained 
a speed-sprayer supply unit. This was a 500-gallon 
supply tank equipped with its own engine and pump, 
all of which were mounted on a stake-truck. It is pos- 
sible to fill both the 300-gallon tank on the spray rig 
and the 500-gallon tank on the supply unit in 10 min- 
utes. 

The spray rig is equipped with a spray gun and a 
boom-jet nozle. Each can be used alone or in combi- 
nation with the other. The gun is of value where we 
wish to spray selectively, where larger trees are to be 


treated or where it is necessary to unreel the hose and 
spray some distance from the truck. We have 300 feet 
of hose which enables us to reach out into areas inacess- 
ible to the truck. Where conditions are right, the boom- 
jet nozzle is superior to the gun. It has an output equal 
to, or greater than the gun. We find it valuable in 
treating open fields, woodland edge, trails and even 
solid stands of low-growing vegetation. 


We have long wished for some practical method of 
producing and maintaining small openings on our game 
areas. We do not particularly desire to eliminate all 
of the woody vegetation. Missing a tree or shrub here 
and there may produce better habitat for game. It is 
possible to avoid spraying beneficial food species, if a 
gun is used. However, if the operator is alert, he can shut 
off the boom-jet quickly if necessary, and avoid spray- 
ing valuable species of plants. 


In making openings for such species as rabbits and 
ruffed grouse, the spraying of one-half to two-acre 
blocks or strips should be sufficient. We have found 
it possible to cover about twenty acres a day after the 
two-man crew became accustomed to the work. 


A good top-kill has been obtained on most types of 
woody vegetation with our equipment. The problem 
seems to be to get > =fficiont volume of spray on the 
foliage. We plan on using about 100 gallons of spray 
per acre. This past season our spray was mixed at the 
rate of 2 pounds of the ester formulation of 2,4-D or 
2,4,5-T in 100 gallons of water. In some areas where 
as much as 3 pounds of herbicide per acre was used 
on willow and alder we noted very rapid top-kill. We 
are interested in ascertaining whether or not this rapid 
kill is good or bad. A few observations have been made 
on willow that was recovering rapidly the same year 
after such a quick top-kill. 


With the possible exceptions of staghorn sumac and 
white birch, we have not observed any species of 
woody plants that did not recover to some extent, at 
least, by the end of the second year. It seems apparent 
that follow-up sprays are necessary if we are going to 
maintain openings. We plan to treat the herbicided 
areas not more than once every two years. Reproduction 
stimulated by herbicide application is an asset since 
more and better food is available to game where new 
growth is available. 


Where it is possible to use aerial application of 
herbicide we treat long narrow strips, 30-50 feet in 
width and % to 1 mile long. The openings produced 
on these sprayed strips improve the ruffed grouse hab- 
itat. Rabbits also favor such openings, and deer use them 
too. 


For the management of habitat for sharp-tailed 
grouse, we endeavor to maintain openings of about a 
square mile in area. In treating these areas we prefer 
to hold the opening as long as possible with a minimum 
of reproduction. In this we have not been entirely 
successful. It will probably be necessary to respray 
every two years or so, if openings for sharp-tailed grouse 
are to be maintained. 


For deer, the sprayed areas need not be so large. 
Strips or blocks from 20-40 acres in size and well dis- 
tributed adjacent to wintering areas should be suitable. 
On sprayed areas being managed for deer, we desire 
as much reproduction as possible. It is this young 
growth that will carry deer through the winter. 


Areas sprayed for sharptails in 1955 and 1956 were 
treated with 4 gallons of spray per acre. The combina- 
tion used was 2 pounds of 2,4-D (ester formulation) 
+ 1 gallon fuel oil, + 2% gallons of water per acre. 
Areas managed for deer were also sprayed at the rate 
of 4 gallons per acre, but here the mixture consisted 
of 1% pounds of 2,4-D (ester formulation) + 4% quarts 
of fuel oil + 2% gallons of water. 


! Michigan Department of Conservation, Ann Arbor, Michigan. 


A PRELIMINARY REPORT ON THE 
EXPERIMENTAL USE OF HERBICIDES IN 
WISCONSIN TO CONTROL AND MANIPULATE 
BOG TYPE VEGETATION FOR WATERFOWL 
L. R. Jahn and B. H. Popov! 


Drainage, industrial and urban expansion, and plant 
succession have claimed many wetlands valuable to 
wildlife. With the human population continuing to in- 
crease, there is little hope that this general trend will 
change. Therefore, experimental manipulation of wet- 
lands now not of value to humans is needed to learn 
if suitable ways can be found for improving the limited 
capacity of areas such as bogs to accommodate wildlife 
species, especially waterfowl. 


Recent developments with herbicides suggest that 
they might provide a tool to manipulate bog-type plant 
communities. 


In 1954, the Wisconsin Conservation Department car- 
ried out experimental herbicide treatments of leather- 
leaf (Chamaedaphne calyculata), a dominant woody 
plant species of Wisconsin bogs. 


The specific objectives of our experimental chemical 
treatments were: 


1. To determine the relative effectiveness of 2,4-D 
and 2,4,5-T and the best application rate to kill 
leatherleaf. 


2. To determine if 2,4-D and 2,4,5-T can be used to 
modify the normal plant succession in bogs and 
thereby increase their value for waterfowl. 


Herbicides were applied to more than 75 plots in 
bog areas located in northeastern Wisconsin between 
June 8 and August 11, 1954. Applications were com- 
pleted either with back-pack-can type sprayers while 
wading, or from a hose attached to a gasoline motor 
powered spraying unit mounted on a boat. The roots 
of treated vegetation were immersed in water at the 
time of spraying. Individual treated plots varied from 
one-tenth acre to three acres in size. 


The following chemical compounds were applied sep- 
arately in 100 gal. of water at the rates indicated: 


2,4-D at rates in multiples of 4, ranging from 4 to 24 
pounds. 


2,4,5-T at rates in multiples of 4, ranging from 4 to 
16 pounds. 

In July, 1955, or about one year following treatment 
25 quadrats, each 10-square inches, located in the con- 
trol and sprayed plots were sampled for dead, re- 
sprouted and new stems (from subsurface-roots) of 
leatherleaf. Notes on other plant species were also 
recorded. The final check on the treated areas was 
made in July, 1956, two years after treatment. 


Field checks made one year following treatment 
where different types of herbicides and different ap- 
plication rates were used, showed that from 75 to 100 
percent of the leatherleaf stems in the treated plots 
were dead. Stem counts in control plots indicated that 
from 15 to 34 percent of the dead stems resulted from 
natural causes. Results secured with the two herbicides 
and the different rates of application showed no con- 
sistent relationship. 


Two years after the treatment, in those plots having 
surface water, resprouting occurred in all plots checked. 
Fruiting of leatherleaf, in terms of time and abundance, 
was similar for treated and control plants. Plots treated 
with 2,4-D at 24 pounds and 2,4,5-T at 16 pounds, not 
having surface water at the time of the second-year 
check, had very little resprouting. These plots had sur- 
face water at the time of application in 1954 and had 
plants which were resprouting in 1955. The lack of 
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resprouting suggests the possibility that the environ- 
mental condition created by lowered water levels killed 
at least the top growth of the leatherleaf. 

The findings presented indicate that the top growth 
of leatherleaf can be partially controlled temporarily 
with one treatment of either 2,4-D, or 2,4,5-T at the 
rate of 4 pounds of acid equivalent per 100 gallons of 
water. However, resprouting from the extensive root 
system under surface waters takes place in the first 
year following treatment and is extensive by the second 
year following application. Application rates greater 
than 4 pounds of acid equivalent per 100 gallons of 
water did not give better results than the 4 pound 
treatment. Possibly lowering water levels and then 
spraying the vegetation would improve the kill. From 
the standpoint of meeting the original objectives, re- 
sults of our studies appear discouraging. 

Recognizing that desirable plant species can be made 
available in only limited quantities, if at all in some 
cases, by herbicide manipulation of the bog type plant 
succession, intensive management appears necessary to 
produce desirable plants in an unfavorable environment 
in reasonable quantities for waterfowl. Intensive man- 
agement, in which plants such as millets and smart- 
weeds are actually sown on a suitable seed bed, appears 
necessary. Management practices such as burning, plow- 
ing, discing, and manipulating water levels might be 
used to provide a favorable seed bed. Water control is 
the essential item needed to conduct the intensive pro- 
gram. 


' Wildlife Biologist, Wisconsin Conservation Department, Madi- 
son, Wisconsin. 


DICHLONE AS A CONTROL FOR ALGAE 
AND SUBMERSED AQUATICS 
H. D. Tate and G. E. O’Brien! 


Dichlone is the common name for the chemical 
2,3-dichloro-1,4-naphthoquinone, a fungicide which has 
been in commercial use since 1947 under the trade name 
Phygon-XL. In recent years it has been found to have 
a high degree of selective action against algae and 
some species of submersed aquatic weeds. 

Dosages as low as 0.03 parts per million have given 
commercial control of several species of bloom-pro- 
ducing blue-green algae such as Microcystis and Ana- 
baena species. Dosages of 0.1 to 0.15 ppm have given 
field control of several species of green algae such as 
Spirogyra and Hydrodictyon. Dosages of 0.5 to 0.75 
ppm have proven effective against some species of sub- 
mersed aquatic weeds such as milfoil. 

During the 1956 season wide scale testing and limited 
commercial use have provided additional evidence that 
Dichlone is useful for the control of algae and sub- 
mersed aquatic weeds. A spray containing three pounds 
of Phygon-XL per 100 gallons of water applied di- 
rectly to floating masses of filamentous green algae gave 
commercial control. In some instances a water suspen- 
sion of Phygon-XL fed into the head of an irrigation 
canal by gravity flow, below the water surface, gave 
good results. In other cases applications at the water 
inlet to rice fields held algal growth in check through 
the critical period when the rice plants were emerging 
through the water. Dichlone has been successfully used 
in the water recirculating system in a large industrial 
plant in Louisiana for the last two years. Investiga- 
tions started in 1954 by the New Jersey State Fish 
Laboratory and carried out on an expanded scale in 
1956 have clearly demonstrated that Dichlone can be 
used successfully to control heavy growths of milfoil. 


Complete animal toxicity tests have been run with 


Dichlone. Two-year chronic feeding tests on rats using 
dosages up to 5000 ppm in the diet showed no adverse 
effects. The Food and Drug Administration has set a 
residue tolerance of 3 ppm in certain food crops. 

Fish toxicity tests were run according to standards 
prescribed by the American Society for Testing Ma- 
terials and they indicate that the median tolerance limit 
for Dichlone is approximately the same as for copper 
sulfate. Since it is much more active than copper sul- 
fate, about 100 times in the case of blue-green algae, 
lower dosages are needed thus giving greater safety for 
fish. Some causes of fish toxicity were reported in 
1956. Where thoroughly investigated, this was found 
to be due to excessively high dosages, usually many 
times that recommended. Nevertheless, at the higher 
dosages needed to kill submersed aquatic weeds, it 
should be used with caution where fish life is of prime 
importance. 

Dichlone is a skin irritant to some individuals when 
they come in contact with the powder concentrate. How- 
ever, no irritation has been encountered at the dosages 
used in water. 

Dichlone is not currently suggested for small (one- 
fourth acre or less) home or farm fish ponds because of 
the difficulty encountered by the average person in ac- 
curately determining the small dosages needed in such 
cases. For example only a few ounces of the chemical 
are needed to kill bloom-producing blue-green algae in 
a pond containing one million gallons of water. Even- 
tually this can be handled by making more dilute 
formulations available. 

Because of its high degree of selectivity against 
algae and certain submersed aquatic weeds, Dichlone is 
believed to be a valuable addition to the list of water- 
treatment chemicals. 


' Development Department, Naugatuck Chemical Company, Nau- 
gatuck, Connecticut. 


A NEW APPROACH TO THE CONTROL OF 
CERTAIN AQUATIC VEGETATION' 
B. H. Grigsby, R. H. Hamilton, and J. Smith” 


The growth of submersed aquatic vegetation has 
brought about a need for practical and safe control 
measures. Greater use of public waters for recreational 
purposes lends a certain amount of urgency to the need 
for materials, or methods of use, which will not present 
any hazards to human life associated with these waters. 
Methods involving the use of arsenicals, chlorinated ben- 
zenes and various other herbicidal compounds have not 
been widely used because of the hazards inherent in 
such compounds. 

The chief reason for failure of control stems from 
the anatomical structure of aquatic plants. Such plants 
generally have very simple or poorly organized conduct- 
ing tissues and, therefore, movement of foods and ab- 
sorbed substance to the root system is slow and in lim- 
ited quantities. Because of this condition, the addition 
of chemicals to the water in which leaves and stems 
= present generally gives only temporary retarding 
effect. 

In the early fall of 1955 a study of the growth of 
water milfoil (Myriophyllum exalbescens) was started 
in 15 gallon tanks in a warm greenhouse. Rooted plants, 
along with mud from the lake bottom, were placed in 
these tanks and grown through the winter and spring. 
In most cases growth was continuous and there was no 
apparent shock from transplanting. 

Treatments of individual plants were made by adding 
chemicals to the water in which the plants were grow- 
ing, or by placing the chemical in the mud at the bottom 
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of the tank. The chemicals used were sodium arsenite, 
at 5, 10, and 20 ppm, 2,4-D (amine) at 10, 20, and 40 ppm, 
and 2,4,5-T at 10, 20, and 40 ppm and amino triazole at 
20, 40, and 100 ppm. The water was not changed in these 
cultures but was kept at a constant level by daily addi- 
tion of water to replace that lost by surface evaporation. 


At the end of 4 weeks following treatment the older 
parts of plants which were in the solutions of sodium 
arsenite were brown but vigorous regrowth was devel- 
oping from the roots. Leaves of plants in either 2,4-D or 
2,4,5-T solutions were still green but the stems were 
white or pink and became very brittle. The amount of 
stem coloration and brittleness was directly proportional 
to the concentration of the chemical applied. There were 
no visible effects from amino triazole. 


For the 1956 tests a new method for the application 
of pelletized materials was devised. In this method clay 
pellets containing 10 parts by weight of 2,4-D ester were 
spread on the ice covering the lake surface in a part of 
the Kensington lake properties of the Huron Clinton 
Metropolitan Authority. This area, a part of which had 
been used for sodium arsenite treatment in 1955, con- 
tained a heavy growth of water milfoil and only a few 
scattered plants of other submersed species in a uniform 
depth of 3-4 feet of water. Plots 50 x 50 feet were 
located by driving iron pipes into the bottom of the lake 
so that the areas treated could be located during the 
spring and summer. 


, Treatments applied on March 20, 1956, were as fol- 
Ows: 


1. 2,4-D pellets at a rate equivalent to a concentra- 

tion of 10 ppm. 

2. 2,4-D pellets at a rate equivalent to a concentra- 

tion of 20 ppm. 

3. 2,4-D liquid at a rate equivalent to a concentra- 

tion of 20 ppm. 

At the time of application there were about 8 inches 
of ice of which the top 1-2 inches was soft slush ice. 
The pellets were applied by means of a 3-foot Gandy 
fertilizer spreader. The liquid formulation was sprayed 
on the ice, in the same way as dry land sprays are ap- 
plied, by means of a 2-gallon compressed air sprayer. 

The ice remained as a continuous layer for about 2 
weeks then broke into chunks and finally melted. Under 
those conditions the pellets appeared to sink through the 
ice, due to absorption of heat from the sun and subse- 
quent local melting of ice adjacent to the pellets, and 
presumably were deposited on the lake bottom. 

The liquid application did not give any visible evi- 
dence of having affected any vegetation. The lowest 
rate of pelletized 2,4-D, 10 ppm calculated concentration, 
had reduced the amount of milfoil by an estimated 15%. 
Where a calculated concentration of 20 ppm had been 
applied no milfoil was present nor were there any other 
types of aquatic vegetation. The boundaries of the plots 
were as well marked by absence of vegetation as though 
a mechanical shield had been placed on the bottom and 
the chemical applied inside of the area so shielded. 

These tests indicate that applications of systemic 
herbicides to the bottom of the lake hold considerable 
promise in the control of rooted aquatic plants. They 
also show that a very practical method of application 
has been found, namely spreading granular herbicidal 
particles upon the ice in early spring. 

The relatively low concentration of 2,4-D used will 
not cause injury to fish or other animal life in the 
treated water. Neither is it sufficient to cause injury 
to trees and shrubs on the banks of treated lakes or 
ponds. The roots of such plants frequently are in contact 
with either the water or mud at the bottom but the 
maximum concentration possible (20 ppm) is not ex- 
pected to kill woody vegetation. 

In conclusion, it should be noted that the results ob- 
tained so far are limited to a single species of weed. 
However, further work is planned to include as wide a 


range of aquatic species as possible. Should other weeds 
also respond in a similar manner, this method of water 
weed control could lead to a solution of a problem which 
is already a serious one in Michigan lakes and streams. 


' Journal Paper Number 56-17 of the Department of Botany and 
Plant Pathology, Michigan State University, East Lansing, 
Michigan. 

2 Professor of Botany, MSU, Plant Physiologist, Field Crops Re- 
search Branch, ARS, USDA, and Landsca Architect, Huron 
Clinton Metropolitan Authority, respectively. 


TIMING APPLICATIONS OF AMINO 
TRIAZOLE FOR CANADA THISTLE CONTROL 
Oliver C. Lee! 


Studies to determine the response of Canada thistle 
(Cirsium arvense) to applications of amino triazole 
(ATA) (3-amino-1,2,4-triazole) were started at Purdue 
University in 1954. Extensive tests during the past three 
years have established the merit of this chemical as an 
herbicide for Canada thistle control. Dr. B. J. Rogers, 
by using radioactive ATA, has shown that the chemical 
is rapidly absorbed by the plant. If applied at proper 
rates on vegetatively active thistle plants, ATA trans- 
locates readily throughout all plant parts, including 
roots. Further evidence of extensive translocation is ex- 
hibited by new shoot growth from rhizomes on treated 
areas. They are often chlorotic or void of chlorophyll 
at emergence. 

An optimum rate of four pounds of actual ATA has 
been established for the control of Canada thistle when 
applied under favorable conditions. When considering 
the effectiveness of foliage application of an herbicide, 
the amount of foliar surface available to absorb the 
herbicide is an important factor. Stage of maturity of 
the plant may also influence results. With these thoughts 
in mind, extensive tests were conducted in 1956 to deter- 
mine the response of Canada thistle to ATA when ap- 
plied at various times during the growing season and in 
different stages of growth. A heavily infested pasture 
field that had not been plowed or cultivated for several 
years was selected for the experiment. ATA was ap- 
plied at two rates, 4 and 6 pounds, in 40 gallons of water 
per acre. Triplicated plots were sprayed on May 4, 12, 
22, 29, and June 6 and 15. The average height of plants 
were 6, 9, 16, 22, 30, and 36 inches for dates given re- 
spectively. Buds had formed by June 15. 

Degree of control was recorded on October 23 by 
plant population estimates. 


Table — Control rating with 4 and 6 lbs/ATA applied at 
dates and stage of growth of Canada thistle indicated. 


Control 
Date Growth Stage 4lbs/A 6 lbs/A 
May 4 6” 4.3 3.6 
May 12 9” 3.0 2.0 
May 22 16” 1.0 0.6 
May 29 22” 1.0 0.6 
June 6 30” 1.6 1.3 
June 15 36” (Bud) 0.6 1.3 


0 — Complete control 
5 — No control 


The difference in results obtained with 4 and 6 lbs/A 
rates is not great enough to be significant although the 
heavier rate gave slightly better results except for the 
June 15 treatment which was in favor of the 4 lbs/A 
application. May 4 application, when thistle plants were 
small, did not give satisfactory control. Applications 
made May 9 reduced the stand less than 50 percent. 
May 22 and May 29 applications were most effective 
with 80-95 percent control. Treatments applied on June 
6 were slightly less than effective than those applied on 
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May 22 and May 29. The significance of this may be 
questioned. Rates of application applied in the bud 
stage of growth may be worthy of further investigation. 

The possibility of extending the time for effective 
applications of ATA for Canada thistle control was ex- 
plored. Thistles were mowed on June 6 and ATA ap- 
plied on July 24 after some 10 to 12 inches of new 
growth had developed. Rates of 4, 6, and 8 lbs/A were 
used. Excellent control was obtained with the 8 lb. rate 
while the 4 and 6 pounds application was slightly less 
effective but gave satisfactory control. A similar treat- 
ment made on October 6 after thistles had been mowed 
on August 18, 1955, did not give satisfactory control. 
The heaviest rate reduced the stand approximately 50 
percent. Another series of treatments made to mature 
plants (after flowering) on September 22 of 1955 failed 
to reduce the stand of Canada thistle. 

Further observations were made of applications on 
24 different farms where ATA was applied by farm op- 
erators. Generally results were satisfactory. It was noted, 
however, that treatments made during the spring or 
early summer on fields that had been spring plowed 
were not as effective as those made on areas that were 
not disturbed by plowing. There is a possibility that 
plowing disrupted the root system to an extent that 
hindered translocation of the ATA to all root parts of 
the Canada thistle. Observations also indicate that 
moisture conditions and other growth factors at time 
of and following application may influence degree of 
control obtained. 


' Agricultural Experiment Station, Lafayette, Indiana, Purdue 
University. 


CHEMICAL CONTROL OF JOHNSON GRASS 
(Abstract) 
L. E. Anderson! 


Of formulations included as foliar applications in 
the 1955 Johnson grass study erbon (2-(2,4,5,-Trichlo- 
rophenoxy ethyl 2,2-dichloropropionate) and dalapon 
(2,2-dichloropropionic acid) gave excellent control. At 
optimum rates each of these herbicides eradicated more 
than 95 percent of the Johnson grass plants in the 
treated areas. Since information was desired with re- 
spect to the persistency of the chemical residues in 
the soil, various crops were planted in these plots ap- 
proximately one year following application of the 
herbicides. Plots selected for these observations were 
included in the replications where the highest rate 
had been applied for each of the two formulations. 
Thus, spring oats were sown in a plot treated with 
dalapon at the rate of 40 pounds per acre, and in a 
plot treated with two pints (1 lb.) erbon per square 
rod. Similarly corn and forage sorghum were planted 
in the other replications involving the same rates of 
the two herbicides. Since only three replications per 
rate were available, soybeans were planted in plots 
treated with dalapon at 20 pounds per acre and 
erbon at 1% pint per square rod. While corn, oats, 
and sorghum all made excellent growth, it has not been 
determined whether chemical residues or grasshoppers 
were responsible for failure of the soybeans. 

In addition to observing the Johnson grass plots 
treated during the 1955 season, information was obtained 
from a new series of foliage applications made in June 
of 1956. Variables included in this study were herbicides, 
rates, and applications at various stages of growth. 
Following are the herbicides and rates that were ap- 
plied in three replications: dalapon, 10, 20 lbs/A; erbon, 
%, %, 1 pint per square rod; 2,2,3-trichloropropionate, 
10, 20 lbs/A; 2,3,6-trichlorobenzoic acid 1,2,4 lbs/A; 
CDEC (2-chloroallyl diethyldithiocarbonate), 5, 10, 15 


Ibs/A; CDAA (a-chloro-N,N-diallylacetamide), 5, 10, 
15 lbs/A; combinations of dalapon and maleic hydra- 
zide or amino triazole; and similar combinations with 
2,2,3-trichloropropionate substituted for dalapon. Split 
treatments were included in which 5 and 10 lbs/A of 
dalapon were first applied at the six-inch stage fol- 
lowed by a similar treatment two weeks later. For all 
herbicides, applications were made at the six-inch, 
twelve-inch, and 24-inch stages of growth. 


Among the herbicides that gave excellent control 
were dalapon, erbon, and 2,2,3-trichloropropionate. 
Under the conditions of this study it appeared that 
dalapon applied at the six-inch stage as a single 20 
lbs/A treatment or in two 10 lbs/A applications gave 
highly satisfactory results. Although 2,2,3-trichloropro- 
pionate gave satisfactory control at 20 lbs/A, it was not 
as effective as dalapon. Rates of less than 1 pint per 
square rod of erbon were not adequate. Cultivation in 
combination with any of the above formulations in- 
creased the effectiveness of ithe treatment. The addi- 
tion of amino triazole or maleic hydrazide to 2,2,3- 
trichloropropionate or dalapon did not appear to alter 
the effects of those herbicides. 


1 Kansas Agricultural Experiment Station, Manhattan, Kansas. 


IN VITRO SPROUTING OF JOHNSON GRASS 
RHIZOMES (Abstract) 
M. Ingle and B. J. Rogers! 


Johnson grass is one of the most serious weeds on the 
river-bottom lands of Indiana. Severe reductions of 
crop yield have caused the abandonment of formerly 
productive fields. As yet, there is no practical method 
of control on a field-wide basis. Reproduction and dis- 
persal by both seed and rhizomes make control par- 
ticularly difficult. In an attempt to find methods which 
will reduce the severity of Johnson grass infestations, 
a research program consisting of two complimentary 
phases has been initiated at Purdue. 


The first phase is composed of field studies on the 
effects of various cultural practices and herbicides. The 
only chemicals providing satisfactory control in 1955 
and 1956 were Dalapon at 30 lbs/A and TCA at 40 
and 80 lbs/A. These were applied in June. Corn and 
soybeans planted three weeks later were severely in- 
jured to the extent that no crop was produced. There 
was no apparent residual effects the following year. 
Plowing two, three, and four weeks did not enhance 
the treatments. Herbicides appearing unsatisfactory 
were 4, 8, and 12 lbs/A of amino triazole, 8 and 16 
lbs/A maleic hydrazide, and 10, 20, and 30 lbs/A so- 
dium 2,2,3-trichloropropionate. 


October applications of 75, 105, and 120 lbs/A of 
anhydrous ammonia gave no apparent reduction of 
Johnson grass the following year. Discing throughout 
the 1955 season reduced the weed by 70-90 percent 
the following year. This suggests the possibility of in- 
tensive cultural methods for the field control of John- 
son grass. 


Studies on the effects of environmental factors and 
chemicals on rhizome bud sproutings in vitro are being 
made. Isolated segments bearing buds are cultured on 
sterile, moistened vermiculite. Work so far suggests 
that bud sprouting increases with increasing tempera- 
ture, at least up to 90°F. Diurnal variations in tempera- 
ture promote sprouting. Neither red nor far red light 
alters the growth pattern. 


2,2 dichloropropionic acid at 35 g/l almost com- 
pletely inhibits sprouting when rhizomes are soaked 
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for ten minutes. One-eighth that concentration has 
no effect. Maleic hydrazide inhibits sprouting 100 per- 
cent at 3.2 g/l and 70 percent at 1.6 g/l. 0.8 g/l has no 
appreciable effect. The small amounts of materials 
found to inhibit sprouting in these studies suggests 
that poor translocation, absorption, and breakdown 
reduce the effectiveness of these materials in the field. 
Tissue analyses are being carried out to determine the 
amount of materials required for inhibition. 


Several compounds not commonly thought of as 
herbicides are being tested. So far, it has been deter- 
mined that neither adenine nor indoleacetic acid up to 
64 mg’1 have any effect. 

It is hoped that these in vitro studies will provide 
information that can be of use in the intelligent de- 
sign of field experiments. 


! Department of Botany and Plant Pathology, Purdue University, 
Lafayette, Indiana. 


REPORT ON WILD BUCKWHEAT STUDIES AT 
THE EXPERIMENTAL FARM, SCOTT, 


SASKATCHEWAN (Abstract) 
D. E. Forsberg! 


Wild buckwheat (Polygonum convolvulus L.), a 
native of Europe, is common in the agricultural areas 
of Canada but is more abundant in Western Canada 
than Eastern Canada. This weed has been on the in- 
crease in the Prairie provinces since 1945. With the 
advent of 2,4-D, which has eliminated competition from 
other susceptible weeds, and more favorable weather 
conditions, this weed has flourished in the last few 
years. 


To date very little work has been conducted on cul- 
tural control of this weed. Most of the data has been 
of an observational nature, with some preliminary 
tests being conducted. At Scott, a preliminary project 
was conducted in an attempt to control wild buckwheat 
with summer fallowing. The object was to grow the 
weed out of the soil during the summer fallow period. 
Consequently, packing was practiced after each tillage 
operation to induce germination. Observational data 
from this test would indicate that wild buckwheat 
might require a period of dormancy before germination. 
However, very little control was obtained in this test. 


Again, only observational data is available on post- 
seeding tillage. One or two strokes with a harrow or 
the use of a rod-weeder after seeding have both aided 
in the reduction of wild buckwheat stands. 


In a test at the Scott Experimental Farm, dealing 
with pre-seeding tillages, wild buckwheat was con- 
trolled by a method of delayed seeding. Allowing weeds 
to start growing, then cultivating to kill that crop of 
weeds and ten days later seeding with a one-way and 
packer or cultivating and seeding with a drill gave 
2.4 and 3.8 wild buckwheat plants per square foot, 
while the early seeding with a one-way or drill, the 
conventional method used by most farmers, gave 46.4 
and 50.6 wild buckwheat plants per square foot. Yields 
of wheat were equal to the early seedings while with 
oats and barley the yields were greater on the delayed 
seeding than on the early seeding. Consequently, in 
areas where wild buckwheat is known to be trouble- 
some, this delayed method of seeding can be very help- 
ful in controlling the weed. 


With herbicides, studies have been conducted with 
both pre-emergence and post-emergence sprays. 


In pre-emergence sprays a number of chemicals have 
been tried which include: 2,4-D, 2,4-D butoxy ethanol 
ester (LV-4), amino triazole (ATA), dinitro-o-sec, 
butyl phenol (DNBP), 2-sec-butyl-4-6-dinitro phenol 
(DNOSBP), dinitro-o-cresol (DNC), isopropyl N-(3- 
chlorophenyl) carbamate (CIPC), 3-chloro- N,N-dial- 
lylacetamide (CDAA), and 3- (3,4-dichloropheny]) - 1,1- 
dimethylurea (CMU). Combinations of 2,4-D and ATA, 
CIPC and 2,4-D, CDAA and 2,4-D, and CMU and 2,4-D 
have also been used. Rates in the pre-emergence sprays 
have ranged from 2 1b/A up to 16 lb/A. ATA did not 
give satisfactory control when used alone or in com- 
bination. LV-4 and 2,4-D gave good weed control at 
2 lb/A and indicated that rates lower than this could 
be used. CIPC at 10 lb/A, CDAA at 8 lb/A, and CMU 
at 2 lb/A did not give satisfactory control and caused 
reduced yields in barley. However, when 6 1lb/A of 
2,4-D butyl] ether ester were added to each, the control 
obtained was as high as 80 percent while increased 
yields in barley above the check were noted. 


Post-emergence studies have been directed along 
four different lines, namely: combinations of chemicals, 
merits of single and double applications, weed stages, 
and time of application. 


ATA and DNBP have been used in combination 
with 2,4-D, LV-4, and MCP at various rates and dates 
without any success being obtained. 


A number of herbicides have been screened as po- 
tential wild buckwheat killers. Chemicals that were 
unsuccessful in controlling wild buckwheat were: 2,4-D 
amine, ATA, MCP sodium salt, 4-chloro-2 methyl 
phenoxy butyric acid, 2,3,6-trichlorobenzoic acid, 
DNOSBP, DNC, and 2,4-D butyl ether ester. However, 
some control was obtained with 2,4-D and LV-4. The 
control obtained was a retardation of growth rather 
than a complete kill. Out of all the chemicals tried 
it was found that double applications of 2,4-D, LV-4, 
eal ester gave the highest percentage of buckwheat 

ill. 


Although double applications have given good con- 
trol it is of utmost importance that spraying should be 
done during an early stage of weed growth. This stage 
has been worked out from early true leaf stage to the 
second true leaf stage regardless of the stage of crop. 
Results indicate that the loss in yield of grain is not 
as great as if the weeds were allowed to remain in the 
crop. Two applications of MCP ester, each at 5 0z/A 
acid equivalent, applied at this stage has given very 
good results and has not reduced yields as greatly as 
the ester of 2,4-D or LV-4. When using double ap- 
plications the time lapse between the two treatments 
should not exceed ten days. Otherwise, the plants will 
have revived from the first treatment and the second 
treatment will not be as effective. It does appear that, 
from tests conducted on wild buckwheat, we must dis- 
regard crop stage and control the weed with slight 
reductions in the yield of grain. 


A beetle, Gastrophysa polygoni, has been found in 
abundance on wild buckwheat in the area surrounding 
the Scott Experimental Farm. This beetle is a native 
of North America and feeds on several Polygonum spp. 
To date there is very little known about the a cae 
habits of this insect. However, since it is a native, an 
Polygonum spp. are prevalent, it is thought that weath- 
er conditions or spraying operations at Scott have 
caused the flare up in the population of this insect. 
Consequently, the insect might disappear as natural 
predators build up and restore the balance of nature. 


In conclusion I would like to state that future work 
should be conducted on life history studies of wild 
buckwheat. Time of application should be studied 
further as climatic conditions play an important role 
in the control of any weed and particularly annual 
weeds hard to kill with 2,4-D. Double applications and 
stages should be further substantiated. 


1 Dominion Experiment Farm, Saskatchewan, Canada. 
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PRELIMINARY RESEARCH IN DEVELOPING 
A CHEMICAL FALLOW FARMING SYSTEM' 


A. F. Wiese" 


In the spring of 1955 work was started at the Ama- 
rillo Experiment Station to investigate the effect of 
chemical fallow on residue conservation, wind erosion, 
water infiltration, crop production and other physical 
and chemical soil characteristics. 


It was immediately apparent that work was needed 
to determine the proper rates of various herbicides 
that would give weed and volunteer wheat control 
without leaving toxic residues in the soil. An experi- 
ment was started in June, 1955 in which weed control 
was attempted during the fallow period between crops 
of annual wheat. Plot size was 1 by 2 rods and the 
experimental design was a randomized block with 3 
replications. Broadleaved weeds were Russian thistle 
(Salsola pestifer), kochia (Kochia scoparia) and punc- 
ture vine (Tribulus terrestris). The grasses were stink 
grass (Eragrostis cilianensis) and witch grass (Pani- 
cum capillare). Chemical treatments were applied on 
June 6 and some were repeated on August 5. The 
treatment used, the resulting weed control and the 
wheat stand obtained can be seen in Table I. Yields 
were not obtained because of drought. Applications of 
2,4-D ester at 1 pound per acre controlled the broad- 
leaved weeds, but none of the grass killers were as 
effective as tillage. Second applications of dalapon 
(sodium salt of 2,2 dichloropropionic acid) and TCA 
(sodium salt) left enough soil residual toxicity to se- 
verely injure the wheat stand. No appreciable rain fell 
between the second application and wheat planting. 
CMU at 2 and 4 pounds per acre did not control the 
grasses and the 4-pound rate reduced wheat stands. 
However, excellent weed control occurred on the CMU 
plots after a rain in June, 1956. The best wheat stands 
occurred on plots where some sweep tillage occurred. 


Table I. Weeds on August 5, 1955, after weed control 
practices on June 6, 1955, and wheat stand on October 3, 


Wheat 

Plants in 2 sq. plants 

Pounds meters 8-5-8 in 6’ 

Treatment’ peracre Broadleaf Grasses of row 
Dalapon? 5 0.0 12.7 25* 
Dalapon . 10 0.3 9.7 35 
Dalapon 15 0.3 3.3 44 

TCA: . SE, 0.0 11.7 13** 

TCA? 0.0 8.3 

TCA? 15 0.0 15.3* 
0.0 23.0** 31 
CMU a 0.0 23.0°° 23° 
Dalapon + 1 tillage ee 0.0 5.0 53 
Normal tillage 0.0 0.3 50 
One tillage 23.7 1.7 58 
L.S.D. .05 . 12.8 21 
L.S.D. .01 17.2 29 


! All treatments except normal tillage and one tillage received 
1 pound of 2,4-D per acre on June 6, 1955. 

2 These plots were retreated on August 5, 1955. 

*Significantly different from normal tillage at the 5% level. 

**Significantly different from normal tillage at the 1% level. 


“A second experiment was started to determine chem- 
ical methods of controlling volunteer wheat. The plot 
size was one wheat row 30 feet long, and the experi- 
mental design was a randomized block with 2 replica- 
tions. Dalapon, ATA (amino triazole), MH-30 (diethan- 
olamine salt) and polychlorobenzoic acid (13.3 percent 
dichloro, 31.6 percent trichloro, 51.7 percent tetrachloro 
and 3.4 percent pentachloro) were applied in April at 
6, 9, and 8 pounds per acre, respectively, in various 
carriers to fully tillered wheat. The effectiveness of 
the treatments was determined 2 and 6 weeks after 


application by rating the plots zero if no injury oc- 
curred and 10 if the plants were all dead. 


Table II. Wheat injury two and six weeks after 
chemical treatment 


Lbs. per ~ Carrier In: rat y 
Herbicide acre per acre Emulsifier 6 4 
Check 0.3 0.0 
Dalapon 6 40 water none 2.0 4.3 
Dalapon 3+3 40 water none 1.3 5.0 
Dalapon 6 40 water Dynawet 142% 3.6 5.0 
Dalapon 6 30 water, 10 0i1 Dynawet 12% 4.0 6.0 
Dalapon 6 30 water, 10 oil Dynawet 1-'2% 5.0 7.6 
Dalapon 6 30 water, 10 oil Triton GR7 1-'2% 3.6 6.3 
ATA 6 40 water none 3.6 6.3 
ATA 6 40 water Dynawet 12% 7.0 8.6 
MH-30 9 40 water none 2.0 3.6 
MH-30 9 40 water Dynawet 12% 2.3 4.0 
PCB 8 40 water none 1.6 0.6 
LSD 05 Aa 2.0 


*Ratings based | on . visual index were 0=no injury ‘and 10=com- 
plete kill. 


The wheat was under severe moisture stress during 
the test period, and none of the treatments killed the 
wheat in 6 weeks (See Table II). The toxicity of dala- 
pon was increased by adding a wetting agent to water 
or by using an oil emulsion as a carrier. The toxicity 
of ATA was increased also when a wetting agent was 
added to a water carrier. MH-30 and polychlorobenzoic 
acid were not very toxic to the wheat. 


Observations during the 1955 planting season indi- 
cated that available surface planting equipment was 
not satisfactory for use in chemical fallow systems. 
Penetration into untilled soil was difficult and too 
much crop residue was disturbed by the machines. As a 
result, a new planting unit was constructed for this pur- 
pose which could be used for planting either winter 
wheat or sorghum. With this unit, residues were 
cut and the soil was opened with an 18-inch rolling 
coulter which is closely followed by a %-inch wide 
wedge-shaped furrow opener. A small rubber tired 
press wheel follows the opener pressing the seed into 
wet soil. Excellent stands of sorghum were obtained on 
untilled soil, but the machine had a tendency to clog 
with trash. Further refinements are being made on this 
planting equipment. 


! Contribution from the Texas Agricultural Experiment Station 
and the Soil and Water Conservation Research Branch, Agri- 
cultural Research Service, USDA 
Approved as TAES T.A. 2534. 

2 Assistant Agronomist at Bushland, Texas. 


ECOLOGICAL RELATIONSHIPS OF WEED 
COMMUNITIES IN NORTHWESTERN 
INDIANA (Abstract) 


Forest Stearns' and Lore Kutshera” 


Weeds vary considerably in their ability to become 
established and to mature in different habitats. This 
study was undertaken to determine the composition of 
weed communities as influenced by soils, cultural con- 
ditions and other environmental factors. The knowledge 
that a particular species occurs most frequently in a 
given environment leads to a better understanding of 
the ecological requirements of that species. 


The work reported here is based on studies made 
during 1956 supplemented by studies made in 1954 and 
1955. Late summer and fall weed communities were 
examined in corn and soybean fields on a variety of 
soils. In each field all species present were listed. A 
random traverse was made and frequency data were 
obtained at ten stations in each field. Presence and fre- 
quency data were in generally good agreement and only 


1955. 


presence data are included here. Soil structure, slope, 
drainage and other characteristics were noted so that 
the fields could be grouped. 


The soil groupings used in this study are character- 
ized in the following table which refers to 1956 data 
specifically. 


2 x. 2 as 
17) ° = 
Qa Fo > 
Alluvial 
Soils 36 9 Sands and silts Floodplain forest 
Upland Sands to light 
sands 33 6. sandy loams Oak forest or grass 
Forest Grey-brown Oak-hickory or 
soils 40 8 silt and clay mixed hardwood 
loams forest 
Prairie Dark silt and Wet prairie type 


soils 29 11 clay loams grassland 


The crop being grown had little effect upon the 
species composition of the weed community although 
quantitative differences in abundance were noted. For 
this reason a crop breakdown is not given. The lack 
of distinction between weed communities on a crop 
basis is probably to be expected when crops are grown 
in rotation. 


Distinct differences in the composition of the weed 
communities do appear as a result of differences in 
soil texture, fertility and water holding capacity. Data 
indicating the combined influence of these soil factors 
is presented in the following table as percent presence 
(i.e., percent of the fields investigated in which the 
species occurs). 


Certain species are restricted to the alluvial soils. 
These include climbing milkweed (Ampelamus albidus, 
44%P.), bur cucumber (Sisyos angulata 33%P.), and 
giant ragweed (Ambrosia trifida 33%P.), Other species 
are restricted primarily to upland sands including sand 
bur (Cenchrus spuciflora 16%P.), bouncing bet (Sap- 
onaria officinalis 33%P.) and tumbleweed (Amaranthus 
albus 50%P.). In this region flower-of-an-hour (Hibis- 
cus trionus 36%P.) was restricted to prairie soil groups 
as indicated below. Species occurring only rarely are 
not inciuded. 


Percent presence on different soils 


Species more frecuent 
Alluvial Sand Forest Prairie 


on lighter soils 


Stinkgrass 

(Eragrostis cilanensis) 67 25 9 
Witchgrass 

(Panicum capillare) 11 50 50 9 
Lambsquarters 

(Chenopodium album) 67 75 18 
Crabgrass 

(Digitaria spp.) 67 100 75 54 
Velvetleaf 

(Abutilon theophrasti) 44 67 25 36 


Species most common 
on prairie soils 


Giant foxtail 


(Setaria faberii) 22 37 63 
Barnyard grass 
(Echinochloa crusgalli) 11 37 72 


Species most common 
on forest soi's 


Jimson weed 
(Datura stramonium) 


Fall Panicum 


67 16 = 100 18 


(Panicum dichotomiflorum) 11 33 50 9 
Mat amaranth 
(Amaranthus graecizans) 16 37 


Species common on heavy soils 
but also found on alluvial soils 


Milkweed 

(Asclepius syriaca) 22 16 37 90 
Bindweed 

(Convolvulus sepium) 16 12 45 
Spiny sida 

(Sida spinosa) 33 25 45 


Pennsylvania smartweed 
(Polygonum pennsylvanicum) 78 16 75 81 
Nodding spurge 


(Euphorbia maculata) 78 100 63 
Ground cherry 

(Physalis subglabrata) 55 16 50 63 
Horse nettle 

(Solanum carolinense) 55 16 50 63 
Morning glory 

(Ipomea heteracea) 89 16 50 54 


Species with broad 
ecological tolerances 


Cocklebur 
(Xanthium pennsylvanicum) 78 33 37 36 
Yellow foxtail 


(Setaria lutescens) 44 50 75 81 
Green foxtail 

(Setaria viridis) 22 50 25 45 
Pigweed 

(Amaranthus retroflexrus) 78 50 88 54 
Carpetweed 

(Mullugo verticillata) 33 50 88 63 


Common ragweed 

(Ambrosia artenesiifolia) 44 50 75 45 
Prostrate spurge 

(Euphorbia supina) 44 50 50 36 


Agricultural Experiment Station, Purdue University, Lafayette, 
Indiana 
2 Kogenfurt, Austria. 


SOME CORRELATIONS BETWEEN 
GERMINATION AND DORMANCY OF 
WEED SEEDS IN THE LABORATORY 

AND IN THE FIELD' 


G. P. Steinbauer and Buford Grigsby” 


Because of the great variability in climatic factors 
from one season to another it becomes hazardous to 
generalize about weed seed germination and dormancy 
in the field. As an alternative to field plantings one 
may resort to a study of seed germination in the labora- 
tory under rigidly controlled temperature, light, etc. 
The question then arises as to how far one can go in 
trying to predict field behavior from such artificial 
conditions. Obviously a perfect correlation between 
field and laboratory germination would occur only if 
the environmental conditions were comparable in the 
two cases. Since this is rarely, if ever, the case, it 
seems pertinent to inquire if laboratory studies can 
shed much light on such problems as periodicity of 
field germination, dormancy under field conditions, etc. 

Studies on methods suitable for determining viability 
and germination of weed seeds in the laboratory were 
initiated at Michigan State University in 1951. Simul- 
taneously a series of plantings of seeds of common 
Michigan weeds, particularly members of the Cruciferae, 
and Caryophyllaceae was made in the field shortly after 
harvest of the seeds. Special emphasis was placed on 
the effect of depth of planting on emergence patterns. 
Some interesting observations have come from these 
studies. 

Laboratory studies can give valid information on the 
nature and degree of primary dormancy of the seeds 
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at time of maturity. Interesting contrasts can be 
observed in the degree of dormancy of the common 
Michigan weeds, chess, Bromus secalinus, soapwort, 
Saponaria officinalis and corn cockle, Agrostemma 
githago. 


As shown in Table I, corn cockle germinates 
promptly soon after maturity, under a variety of temp- 
eratures and other conditions in the laboratory. Field 
plantings, at depths of % inch, 1 inch, and 3 inches gave 
emergence comparable to that in the laboratory in 
those years when adequate moisture prevailed. 


Chess has a period of primary dormancy of a few 
weeks during which time the seeds will not germinate 
except at 15°C., a temperature not common in soils 
in midsummer. As shown in Table II, freshly harvested 
seed will germinate at 15°C. or if prechilled at 5°C. 
for 1 week. After about 1 month this temperature 
sensitivity disappears and the seeds germinate readily 
at higher temperatures. Seeds planted in the field one 
month after harvest germinated nearly 100 percent, 
but much less when planted earlier. 


The story for soapwort is quite different. As shown 
in Table III soapwort not only requires a prechill for 
induction of germination but this requirement may per- 
sist for several years. This behavior has been borne 
out in field plantings. Soapwort seeds planted in the 
fall germinate readily the following spring but plant- 
ings in the late spring and summer yield no seedlings, 
and emergence does not occur until a year later. 

Laboratory studies can give a clue to the possibilities 
of seed germination in the field immediately after the 
seeds are shed, whenever the requisites of proper temp- 
erature, moisture and light prevail. Thus many of the 
small seeded crucifers and caryophyllaceous weeds can 
be germinated iin the laboratory with alternating temp- 
eratures by placing the seeds on moist blotting paper 
in petri dishes exposed to light. Several of these do 
not germinate in the field when planted even one inch 
deep because of lack of illumination. When strewn 
on the soil surface they germinate, whenever the soil 
remains moist long enough to insure germination and 
establishment. Others which lack the light requirement, 
such as night flowering catchfly, Silene noctiflora, and 
white cockle, Lychnis alba, germinate readily in periods 
of adequate moisture when planted not over 1 inch 
deep. The great majority of seeds germinated poorly, 
if at all, when planted 3 inches deep. 


Laboratory germination tests are the most effective 
way of checking the viability status of weed seeds. 
Laboratory studies are indispensable in determining 
the relative importance of the various environmental 
factors in germination and they can be used to de- 
termine the extent of primary dormancy. Laboratory 
tests can be used to predict field behavior only to the 
extent that field conditions simulate those used in the 
labora‘'orv. They do not duplicate the many fluctuations 
in the field environment, such as alternate wetting and 
drying of the seeds, effects of freezing and thawing, 
and changes brought about by displacement of the seeds 
to different depths in the soil. For this reason, field 
behavior of weed seeds may often deviate from the 
patterns suggested by laboratory tests set up with 
relatively simple environments. 


Table I. Germination of Agrostemma githago seed 


Temperature Percentage germination at 6 days! 
5°C. constant 0 
10°C. constant 100 
15°C. constant 99 
20°C. constant 100 
25°C. constant 97 
5°C. 16 hrs.—30°C 8 hrs. 89 
15°C. 16 hrs.—30°C. 8 hrs. 100 
20°C. 16 hrs.—30°C. 8 hrs. 98 


' Based on 4 x 100 seeds on two blotters in petri dish, water, 
darkness 


Table II. Germination of Bromus secalinus seed 


Temperature Percentage germination at 9 days! 
1 day 1 mo. 

from harvest from harvest 
15°C. constant 90 98 
20°C. constant 98 
30°C. constant 0 96 
20°C. 16 hrs., 30°C 8 hrs. 1 99 
5°C. 1 wk., then 20°C. constant 99 96 
5°C. 1 wk., then 20°C.—30°C. 97 97 


! Based on 4 x 100 seeds on two blotters in petri dish, water, 
darkness. 


Table III. Germination of seeds of soapwort, 
Saponaria officinalis : 
Percentage germination 


Temperature at days from harvest! 
7 days 300 days 1095 days 
15°C. constant 0 0 0 
20°C. constant 0 0 0 
30°C. constant 0 0 0 
20°C. 16 hrs., 30°C. 8 hrs. 31 12 10 
5°C. 1 wk., then 20°C-30°C. 99 97 82 


' Based on 4 x 100 seeds on two blotters in petri dish, water, 
darkness. Final counts at 21 days. 


of the Director, as Journal Series 
Paper ich. Agric. Exp. Station, in collaboration 
with ne. Sub project 3. 

2 Department of a4 & Plant Pathology, Mich. State Univer- 
sity, E. Lansing, Mich. 


GERMINATION CHARACTERISTICS OF 
MILKWEED (ASCLEPIADACEAE) 
SEEDS (Abstract) 

B. J. Rogers and F. W. Stearns’ 


Last year at Omaha we reported a general survey 
on certain germination characteristics of weed seeds. 
We found that environmental conditions were effective 
in controlling germination in many cases. For instance, 
light affected the germination of wild lettuce and bur- 
dock seed. Alternating temperatures increase the ger- 
mination of many species. We were able to show in 
the case of seeds of such species as Jimson weed and 
wild lettuce that total germination of the seeds on finely 
powdered charcoal, an adsorptive material, was altered 
by as much as 50% or more. 


However, under our conditions, seed of certain 
species did not germinate, or germinated very poorly. 
Among these recalcitrant species in 1955 were two of 
the milkweeds. Since the seed of several of these 
species are easy to collect in Indiana we decided to 
study this group. During the late summer of this year 
(1956) we collected the seed of five species—Asclepias 
syriaca (common milkweed), A. verticillata (whorled 
milkweed), A. tuberosa (butterfly weed), A. incarnata 
(swamp milkweed) and Ampelamus albidus (climbing 
milkweed). We ran standard tests on these species to 
gain some notion of their response as a family group. 


The seeds were placed in petri dishes on filter paper 
(20 seeds per dish, 2 dishes per condition) and exposed 
to a variety of conditions. These conditions included 
alternating temperatures, adsorbent charcoal, photo- 
and thermo-periods (darkness, 8 and 16 hours 0 light 
at 60°, 70°, and 80°F constant temperatures). 


We found that freshly collected seed varies in 
germination from less than 10% for the Asclepias species 
to over 75% for Ampelamus albidus. Constant tempera- 
ture (80°) in some cases gave higher germination in 
30 days than did the alternating temperature cycle. 


This varied somewhat with species. Different tempera- 
ture alternations were not tried. 


Storage of the seed for a year at 75°F, air-dry, im- 
posed a distinct change on the germination percentages. 
In all cases the germination was increased for the 
Asclepias species. The germination of Ampelamus 
=— seed was high when fresh and storage had little 
affect. 


While photoperiod seemed to have little effect on 
these seeds, temperature is quite important in the case 
of stored seed, and also in the case of the fresh A. albidus 
seed. The higher temperatures appreciably hastened 
germination. The adsorbent charcoal had no effect. 


With the environmental statistics out of the way, 
we proceeded to explore methoas for increasing the 
germination. A simple method—seedcoat removal—was 
tried and was — successful. The technique might 
be of interest. The seeds were placed in a suction flask 
in water, and the flask was evacuated. The air was 
sucked out of the seeds and when the vaccuum was 
released, water entered the seeds. This made it possible 
to remove one-half of the seedcoat—that is, one side 
of the embryo was left bare. The germination for all 
the species, either stored seed or iresh, was excellent 
after this treatment. 


There are two immediate possibilities for this in- 
crease in germination. One, the seedcoat contains an 
inhibitor—although because half of the seedcoat is left 
attached to the embryo, this is an outside possibility. 
However, seedcoats from 1955 and 1956 seed were 
ground and extracted with water. The extract was 
applied to samples of seeds. The results indicated no 
inhibition except for an extract of A.syriaca seedcoats 
when applied to A. albidus 1955 seeds. The inhibition 
in this case was complete. This work, and work with 
seedcoat permeability, (the second possibility) is pro- 
gressing. 


' Agricultural Experiment Station, Purdue University, Lafayette, 
Indiana 


EFFECTS OF 2,4-D ESTER ON RUSSIAN 
THISTLE IN FLAX 


J. J. Sexsmith! 


Tests conducted at Lethbridge, Alberta from 1952 
to 1955, designed to answer the question, “When is the 
best time to treat flax for weed control?”, are reported. 
Results are based on treatments with the "ester of 2,4-D 
applied to linseed flax at rates of 2, 3, and 6 ounces 
per acre at 5-day intervals, beginning 15 to 20 days 
after seeding. The weed infestation consisted of mixed 
dry land annuals, with Russian thistle (Salsola pestifer) 
comprising approximately 95 percent of the stand, 
which varied in different seasons from medium to light 
to medium heavy. 


As was to be expected, the control of the Russian 
thistle varied in the different seasons, with a general 
trend towards two peaks of reasonably good control. 
These peaks of control resulted from applications made 
between 20 and 35 days after seeding and again from 
45 to 55 days after seeding. The control obtained at 
the first period was the result of a kill or partial kill 
of Russian thistle plants which were from early seed- 
ling to first branching stages of growth. Surviving 
plants, or those beginning growth after this period, 
usually did not attain any great height by harvest time. 
The control evident at the later period was not the 
result of any amount of actual plant kill but was the 


result of a curl-down caused by treatment when the 
Russian thistle plants were from 5 to 7 inches tall, which 
curl-down persisted through to the time of flax harvest. 


The harvest-time height measurements and weights 
of Russian thistle were of interest in that they sub- 
stantiated the results obtained from the control rating 
estimates, thus providing evidence that the rating sys- 
tem used was giving a reasonably accurate measure of 
the effects of the treatments on the weeds. 


Height measurements taken of mature flax showed 
that significant height reduction resulted from 2,4-D 
applications made from 36 to 46 days after seeding, 
during which time the flax ranged from approximately 
4 inches tall in the vegetative stage up to the bud stage 
of growth. 


The important aspect of flax height, from the stand- 
point of mechanical harvest, is the height of the flax 
above the weed mass. Greatest height difference be- 
tween flax and weeds resulted from treatments at two 
stages of flax growth, the first when the flax was 1 to 2 
inches tall and the second at the late vegetative to 
bloom stage. 


A delay in flax maturity of a few days resulted from 
2,4-D treatments made approximately 30 days after 
seeding. Much greater delays have occurred from later 
treatments, in particular treatments made at or near 
late bloom, when up to one month’s delay has been 
recorded. 


The effects of the 2,4-D treatments at various growth 
stages on flax yield have varied somewhat from year 
to year, but a general pattern is eviaent. Highest yields 
resulted from treatments with the butyl ester of 2,4-D 
between 20 and 35 days after seeding. The 2-ounce 
rate had little effect on yield, whereas both the 3- and 
6-ounce treatments allowed for significant yield in- 
creases. 


In other tests conducted at the Lethbridge Experi- 
mental Farm it has been found that treatments with 
amines of 2,4-D at 6 to 12 ounces or with esters of 
2,4-D at 3 to 6 ounces, applied when the flax was in 
bud through bloom stages, gave excellent curl-down 
of Russian thistle growth, but not without causing re- 
duction in flax yield and serious delay in crop maturity. 


To sum up, the greatest degree of Russian thistle 
control, combined with reasonable height of the flax 
crop above weeds, significant yield increase and least 
maturity delay, has been obtained when the butyl] ester 
of 2,4-D at 6 ounces acid equivalent per acre was applied 
approximately 30 days after seeding. At this time the 
flax was usually from 1 to 2 inches tall and the Russian 
thistle plants in the late “pine-leaf” stage. 


1 Canada Department of Agriculture Experimental Farm, Leth- 
bridge, Alberta. 


COMPETITION, CULTIVATION, AND 
CHEMICALS TO ELIMINATE 
RUSSIAN KNAPWEED (Abstract) 

L. A. Derscheid, K. E. Wallace, and R. L. Nash! 


Twelve acres of knapweed infested land were leased 
for the purpose of studying methods of eliminating this 
noxious weed. The soil had a loam texture. Eight acres 
of the farm were divided into plots during August of 
1952 and the remaining four acres were divided a year 
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later. In 1952 a 3-year study involving the use of peren- 
nial forages, cultivation, and 2,4-D was initiated. Like- 
wise a 3-year study including annual competitive crops, 
cultivation, and 2,4-D was initiated in 1952. An identical 
experiment was started one year later. 

Since final results have not been obtained on all 
experiments, this paper will serve as a progress report 
with each series of experiments reported in abstract 
form. 


Perennial Forages, Cultivation and 2,4-D 


One 3-year experiment was initiated in August 1952 
and completed in May 1956. It contained 48 treatments 
in duplicate l-rod by 3-rod plots. These treatments are 
given in Table I. All cultivations were done with a 
duckfoot field cultivator equipped with overlapping 
14-inch sweeps operated at a depth of 4 inches. All 
2,4-D treatments consisted of applications of an ester 
at the rate of 1% pounds acid equivalent per acre in 
10 gallons of water. The percentage of elimination for 
all treatments except the two alfalfa-grass mixtures is 
given in Table I. 


For two years, it appeared that 2,4-D was more ef- 
fective in reducing stands when applied in September 
with applications twice a year (May and September) 
being still more effective. After three years this dif- 
ference was not so apparent. The mean percentage 
elimination was 74 for May applications, 78 for June 
treatments, 80 for September sprayings, 72 for treat- 
ment twice a year (May and September). Spraying 
two years out of three was much more effective than 
spraying only one year. Spraying in 1954 eliminated 
an average of 62 percent of the weeds while spraying 
in 1953 and 1955 eliminated 76 percent, spraying in 
1953 and 1955 killed 82 percent and spraying in 1954 
and 1955 killed 88 percent. 


Bromegrass was somewhat more effective as a com- 
petitive crop than crested wheatgrass. At the end of 
two years both grasses were considerably better than 
alfalfa, but the legume became slightly superior to 
either grass, that was not sprayed, by the end of the 
third year. The alfalfa killed 72 percent of the weeds 
while the bromegrass killed 66 percent and crested 
wheatgrass 62 percent. The sixteen treatments that 
included bromegrass that was sprayed but not culti- 
vated prior to seeding eliminated an average of 83 
percent of the knapweed. Crested wheatgress, handled 
in the same manner, eliminated 74 percent. 


Cultivation five times during the summer prior to 
the late summer seeding of forage crops increased the 
percentage of weed eliminated by 8 to 10 percent. Culti- 
vation before seeding the perennial grasses and spray- 
ing one year after seeding accounted for 25 percent 
elimination. When bromegrass was used as the peren- 
nial grass, 94 percent of the weeds were eliminated. 


Plots cultivated for one year produced about the 
same amount of hay as those that were seeded one year 
earlier, because those seeded in 1952. without prior cul- 
tivation did not produce a hay crop the first year after 
seeding. The total yields for three years are as follows: 
Bromegrass seeded in 1952 without prior cultivation 
yielded an average of 4.9 tons per acre, while brome- 
grass seeded a year later yielded 5.0 tons. Similar yields 
for crested wheatgrass were 6.6 and 5.4 tons and for 
alfalfa were 8.0 and 8.2 tons. 


Annual Crops, Cultivation and 2,4-D 


A second 3-year study involved the use of annual 
crops (rye, oats, and sudan grass), intensive cultivation 
and 2,4-D. One experiment was initiated in August 
1952 and a second was started a year later. Spring 
applications of 2,4-D were applied to the first experi- 
ment in 1953, but heavy rainfall prevented summer and 
late summer spraying and post harvest cultivation. 
Consequently the first year’s work was disregarded and 


the first experiment was re-initiated in 1953. Both ex- 
periments were handled as one starting in September 
1953. It included 24 treatments in quadruplicate 1-rod 
by 3-rod plots. All treatments have been completed, but 
final evaluation will not be made until 1957 after weed 
counts have been made. Therefore, only the results of 
two years’ work are given here. 

The treatments used and the percentage of weeds 
eliminated are given in Table II. An ester of 2,4-D was 
used as the spray, at the rates and the dates designated 
in the table, in 10 gallons of water per acre. All culti- 
vations were done with a duckfoot field cultivator 
equipped with overlapping 14-inch sweeps operated at 
a depth of 4 inches. 


Application of 2,4-D in the stubble was more ef- 
fective in reducing stands of Russian knapweed than 
spring applications. However, two applications a year 
were somewhat more effective than one treatment. 
One pound per acre applied in a crop of rye reduced 
the stand 33 percent in one year, while the same amount 
of 2,4-D applied in the stubble reduced the stand 75 
percent. Two applications of one pound per acre in 
the grain and again in the stubble eliminated 78 per- 
cent and a similar treatment using 1% pounds in the 
stubble killed 84 percent of the weeds in one year. 


The 2,4-D applied just before the grain went into 
the boot did not injure the grain materially. The mean 
yield from untreated plots was 14.8 bushels per acre 
while that from treated plots was 13.7 bushels. 


The use of 2,4-D in the stubble the second year was 
helpful in reducing stands. A crop of rye followed by 
cultivation in the stubble reduced the stand from 51 
percent to 57 percent—a total of 6 percent. The re- 
maining plants were so vigorous the next year that 
sudan grass could not compete with them. However, 
a crop of oats or rye followed by a 2,4-D application 
in the stubble reduced the stand from 74 percent to 86 
percent and the remaining plants were weakened to 
the extent that sudan grass smothered them the fol- 
lowing year. 


Intensive cultivation eliminated 92 percent of the 
Russian knapweed the first year and 94 to 98 percent 
in two years. Cultivating at 2-week intervals had no 
advantage over the 3-week interval. 


Table I. The Percentage of Russian Knapweed Elim- 
inated by Using Perennial Forage Crops, 
Cultivation, and 2.4-D for Three Years 


Treatment’ 


Bromegrass Sprayed: Crested Wheatgrass Spr: 
My Jn Sep My Mn My Jn Sep My Mn Alf 
& Sep 20 #10 #10 & Sep 
1. no cult. 
& no 2,4-D ; , 66 62 72 
2. cult. 1953 
no 2,4-D 
3. cult. 1953 


2,4-D 1954 96 92 96 92 94 80 84 86 84 84 
4.2,4-D 1954 64 84 68 56 66 52 60 72 48 59 


5. 2,4-D in 

1953 & 1954 84 88 ... 88x 87 71 56 ... 64x 65 

6. 2,4-D in 

1953&1955 80 84 ... 94x 86 60 68 ... 88x 72 

7. 2,4-D in 

Mean 82 87 77 81 77 81 66 78 66 69 177 


*Treatments 2 & 3 cultivated with duckfoot field culti- 
vator at a depth of 4 inches on May 29, June 12, June 
26, July 25, & September 2 and crop seeded September 
3, 1953. Crop seeded August 22, 1952 for all other treat- 
ments. 2,4-D treatments consisted of an ester being 
applied at 1% pounds acid equivalent per acre in 10 
gallons of water. 


x Not sprayed in September 1953. 


Table II. The Percentage of Russian Knapweed Elimi- 
nated by Using Annual Crops, Intensive Cultivation 
and 2,4-D Ester for Two Years. 


No. of First Year geo = Second Year 
Trts. Treatment ‘Percent Kill Treatment Percent Kill 
2*(**) Rye & cult. (1) 6 Rye & cult. (1) 54 
2* Rye, 1 lb/A. in 
grain (1) 6 
2° Rye, 1 lb/A. 
in stubble (2) 74 
2° Rye, 1 Ib/A. in 
grain, 1 lb/A 
stubble (2) 82 
Rye, 1 Ib/A. in 
grain, 1% 


Rye & cult. (1) 32 
Rye & cult. (1) 58 


Rye & cult. (1) 68 


stubble (2) 86 Rye & cult. (1) 74 
= Rye, 1 1b/A. in 

grain (1) 56 Rye, 1% lb./A.(2) 84 
2* Rye, 1 lb/A. in 

stubble (2) 84 Rye, 1% lb/A. (2) 84 


1 Rye, 1 lb/A. 
grain, 1 1b/A. 


stubble (2) 80 Rye, 1% lb/A.(2) 84 
yg Rye, 1 lb/A. grain, 

1% Ib/A. 

stubble (2) 86 Rye, 142 lb/A.(2) 90 
1 Rye, 1 1b./A. 

in grain (1) 36 Oats, 14% lb/A.(2) 82 


1 Rye, 1 1b/A. 

in stubble (2) 68 
1 Rye, 1 Ib/A. 

grain, 1 lb/A. 


Oats, l421b/A. (2) 84 


stubble (2) 74 Oats, 1% lb/A. (2) 86 
1 Rye, 1 lb/A. grain, 

1% Ib/A. 

stubble (2) 80 Oats, 1% lb/A.(2) 88 
1** cult. at 2-week cult. at 2-week 

intervals 92 intervals 98 
1** cult. at 3-week cult. at 3-week 

intervals 92 intervals 98 
1** cult. at 2-week & cult. at 2-week 

3-week & 3-week 

intervals 92 intervals 94 
* One treatment includes a crop of sudan grass the 

third year. 


** Rye was raised the third year of the experiment. 
All other plots were seeded to oats the third year. 


(1) The stubble was plowed immediately after harvest 
and cultivated once before rye was seeded; culti- 
vated twice in the fall and once the next spring 
before oats was seeded; cultivated twice in the fall 
and three times the next spring before sudan was 
seeded in late June. 


! South Dakota State College, College Station, South Dakota. 


CHLORINATED BENZOIC ACIDS FOR THE 


CONTROL OF QUACKGRASS (Abstract) 
K. P. Buchholtz! 


In a number of trials during 1954, 1955, and 1956 
several chlorinated benzoic acids have given promise 
of controlling quackgrass. Applications of a prepara- 
tion containing predominantly the sodium salt of 2,3,6- 
TBA gave control of quackgrass equal to, or better 
than, that obtained with dalapon or MH. The material 
was applied as a spray to quackgrass foliage about 6 
inches tall in the spring. About one week after applica- 
tion the treated areas were plowed. Regrowth of the 
quackgrass was slow and scanty. Frequently more than 
90 percent of the quackgrass regrowth was eliminated. 


Application rates of 4 lb/A of 2,3,6-TBA were effec- 
tive with 8 lb/A giving somewhat better control of 
quackgrass. Limited evidence indicates that 2 lb/A may 
give appreciable control. 


Use of preparations containing predominantly 2,3, 
5-TBA and 2,3,5,6-TBA indicated that these isomers 
also possess considerable activity for controlling quack- 
grass when applied in the same manner as described 
for 2,3,6-TBA. Wettable powder preparations of the 
acids did not appear suitable for foliage applications. 
In some cases sodium salt preparations were satis- 
factory and in others less so. Amine salt and acid 
emulsion preparations appeared to be the most effec- 
tive for this application. 


In most trials corn was planted about 10 days 
after the benzoic preparations had been applied to the 
quackgrass. 2,3,6-TBA was moderately toxic to the 
corn when applied at 4 lb/A and severely toxic at 
8 lb/A. In limited trials 2,3,5-TBA and 2,3,5,6-TBA 
. = evidence of toxicity to corn when applied at 
4 |lb/ 


1 Department of Agronomy, University of Wisconsin, Madison. 


EFFECTIVENESS OF 2.4-D FOR CONTROL OF 
WILD GARLIC AND WILD ONION IN 
WINTER GRAINS (Abstract) 

C. W. Lobenstein and H. L. Portz! 


Natural stands of wild garlic (Allium vineale L.) 
and wild onion (Allium canadense L.) in a grass sod 
were treated with 0.5, 1.0, 1.5, 2.0 and 2.5 lbs/A acid 
equivalent of low-volatile butyl ether esters of 2,4- 
dichlorophenoxyacetic acid in 1955. Four’ winter 
grains; wheat, oats, barley and rye, were planted in 
garlic infested areas and in 1956, .75, 1.5, and 3.0 Ibs. 
of 2,4-D were applied to determine the tolerance levels 
of these grains to rates of 2,4-D that would also be 
effective in garlic control. 


Treatment dates were selected on the basis of vege- 
tative and floral development of the respective winter 
grains. The garlic, less than 1% of the Allium spp. 
were wild onion, was sprayed on April 5, 1955, Feb- 
ruary 22-April 19, 1956. Harvest of heads was made 
on June 2, 1955 and June 6-23, 1956. Aerial bulblets 
were air dried for two to three weeks before weigh- 
ing. 


Table I. The effect of 2.4-D on aerial bulblet forma- 
tion of wild garlic. 


‘1955 1956 Control of 

Treatment Total Heads per Total Heads per Aerial 

2,4-D sq. yd. 1024 sq. ft. Bulblets 
Lbs/Acre §=Number Grams Number Grams Percent 
Check 38.3 3.63 15.4 6.34 0 

5 25 1.42 

75 3.7 1.05 82.5 
1.0 30 1.30 
1.5 13.5 0.56 1.4 .32 90.9 
2.5 4.3 0.35 
3.0 6 .23 96.1 


2,4-D and above was needed to materially reduce aerial 
bulblet formation of wild garlic and wild onion in a 
grass sod. In 1956, there was a highly significant re- 
duction of aerial bulblets for all rates of 2,4-D in the 
four winter grains. 


Underground bulblets were sampled with a 3” diam- 
eter soil sampler to a depth of 4 inches. Ten samples 
per plot were taken on July 15-26, 1956. There was 


= 


i 
4 
Results in 1955 indicated 1.5 lb. acid equivalent of ce ye 
| | 
4 


a reduction of 69.3, 29.0, and 15.7 percent of check 
at the .75, 1.5, and 3.0 lb. rates respectively. 


Grain yields from treated plots showed significant 
differences for rate of 2,4-D application in wheat, oats 
and barley. Only in wheat and oats was stage (date 
of application) significant. 


Table II. The effect of 2,4-D on yield of winter grains. 


Treatment 
Winter Ck -75 lb. 1.5 Ib. 3.0 lb. 
Grain (Date appl) bu./A. % of check % of check % of check 
Wheat 1. 3/10 34.9 103.1 108.3 111.0 
2. 4/4 (100%) 96.2 105.2 97.8 
3. 4/19 85.2 98.3 82.7 
Oats 1. 3/10 34.6 78.3 95.3 79.8 
2. 4/4 (100% ) 81.5 72.0 37.9 
3. 4/19 99.3 79.8 78.7 
Barley 1. 3/10 22.8 116.4 91.1 87.4 
2. 3/20 (100%) 98.4 88.8 91.1 
3. 4/4 103.6 96.6 79.3 
Rye 1. 3/10 31.3 93.2 102.5 98.2 
2. 3/20 (100%) 107.3 94.4 82.9 
3. 4/4 118.2 99.3 99.8 


The stage of growth of winter grains at which treat- 
ment was made was especially critical for oats at stage 
2 when rapid floral development was taking place. 
Wheat showed the most tolerance to the 3 lb. rate of 
2,4-D application at stage 1 prior to floret development 
and after completion of tillering. 


The results indicate that .75 lbs. of 2,4-D reduces 
garlic aerial bulblet formation, (82.5% control), but 
gives only 30% control of underground bulblets. The 
1.5 lb. rate of 2,4-D effectively retards both bulblet type 
formations and does not seriously reduce yields of 
wheat, barley, and rye if applied at the most resistant 
growth stage of each species. The best spring date of 
application for control of aerial and underground bulb- 
let formation of wild garlic is in March and early April 
when the plant has resumed very active growth and be- 
fore bulblet formation has progressed to any great 
extent. 


! Southern Illinois University, Carbondale, Illinois. 


METHYL BROMIDE AS AN AID IN 
PRODUCING WEED-FREE TURF 
J. H. Davidson! 


Weeds in turf are a universal problem. Consider- 
able progress has been made in recent years with the 
selective control of weeds in turf, but there are many 
common undesirable grass and broadleaved plants 
which are not readily controlled with presently avail- 
able materials. In addition, none of these treatments 
are consistently effective against weed seeds which are 
a constant invasion threat in most turf soils. A treat- 
ment which would control all vegetation including 
weeds and permit the planting of slow growing desir- 
able grasses soon after treatment is greatly needed. 


- Rather than discuss the herbicidal properties of 
methyl bromide in this paper, it is felt that suggesting 
methods of applying the known properties of this ma- 
terial to turf weed problems would be more appropriate. 
There are three places where this chemical can be 
used to aid in producing and maintaining weed free 
turf. 1. Treatment of the graded and cultivated soil 
prior to seeding. 2. Renovation without disturbing the 
existing turf. 3. Treatment of top dressing soil prior 
to use on turf. In all cases the soil to be treated should 
be moistened several days prior to treatment as dry 
seeds are more difficult to kill. 


Methods of Applying Methyl Bromide 


Methyl! bromide is a gas at temperatures above 38°F 
and must be confined under a gas tight cover to be 
effective. Two methods of release have been used. 
The conventional method which has been employed for 
several years consists of releasing the liquid methyl 
bromide from can or cylinder through %4” or 3” tub- 
ing into evaporating basins under the gas tight poly- 
ethylene cover. This evaporating chamber can be poly- 
ethylene, glass, or metal. It is imperative for effec- 
tiveness that the full dosage be present as a gas. 
Liquid methyl bromide released on the soil is waste- 
ful and prevents all plant growth for several months. 
When the procedure described above is followed a 24 
hour exposure period is required before removing the 
cover. 

An improved and more rapid method of releasing 
methy] bromide is the so-called “hot” gas method, em- 
ploying a hot water bath for vaporizing the methyl 
bromide prior to release under the cover. When liquid 
methyl bromide from can or cylinder is passed through 
a copper coil surrounded by 170°F water, it is converted 
to gas and can be piped to various releasing points un- 
der the gas tight cover through %4” polyethylene tubing. 
Points of release should be near corners of the cover 
to insure gas diffusion into the corners. The chemical 
should not be released too quickly from cylinders as 
a short period of time is necessary for the liquid to 
vaporize. If too much is released at once, the liquid 
passes on throuch the vaporizer and tubing into the 
soil and is lost, causing small areas where nothing 
will grow for several months. By following this pro- 
cedure it is possible to build up a concentration in ex- 
cess of 12 pounds of methyl bromide per 1000 cubic 
feet of air under the cover when the methyl bromide 
has been used at the rate of 1 pound per 100 square 
feet of area. This high gas concentration results in rapid 
weed seed kill and requires a shorter exposure than 
where gas is released cold into evaporating basins. Weed 
seed and plant control from a 6 hour exposure period of 
“hot” gas has been equal to or better than a 24 hour ex- 
posure of liquid vaporized to gas in evaporating basins. 
See Table I. This obviously speeds up the operation and 
provides maximum utilization of equipment. 


Table I. Weed Control From the Same Amount of 
Methyl Bromide Applied as “Hot” Gas and From an 
_Svapesation Basin on Undisturbed Sod. 


y Average No. of weeds per 
Treatment/100 sq. ft. 


Exposure sq.yd. August 30, 1956 

April 10, 1956 Period Grass Broadleaved | Weeds” 
Methyl bromide 

1.5 lb. Basin 24 hrs. 0 33 
Methy! bromide 

1.5 lb. Basin 6 hrs. 759 33 
Methyl! bromide 

1.5 lb. Hot 6 hrs. 0 10 


. Mostly white clover. 
Treatment of Graded Soil Prior to Seeding 


Preplanting treatments of soil graded and cultivated 
for seeding is accomplished by releasing methyl bromide 
under a gas tight cover placed over the area to be 
treated. Kither of the methods described above may be 
used for releasing the material. In either case, the tub- 
ing, evaporation basins and a means of holding the 
cover up from the soil should be provided before the 
cover is laid. The cover is then tightly sealed around 
the edge and the gas released. 


Renovating Undisturbed Turf 


The procedure for renovating old turf is similar 
to that described above, except for slight modifications. 
Prior to covering the area to be treated, the sod should 
be aerified to improve gas penetration. The gas tight 
cover can be secured to the soil with the aid of metal 
After treatment, some method of 


strips and cleats. 


preparing a suitable seed bed in the old turf may be 
necessary. Any piece of equipment that leaves small 
openings in the old turf for the seed to contact the 
soil is sufficient. Spikers, aerifiers or a disc harrow set 
straight and shallow have been used successfully. When 
the cover is removed the gas leaves the soil quickly per- 
mitting seeding within a few hours after treatment. 
There are several advantages in using the undis- 
turbed sod renovation program over conventionally 
prepared cultivated soil. The dead sod holds the soil 
together preventing erosion until the new grass be- 
comes established. The dead vegetation helps maintain 
a moist seed bed and protects the new seedlings, thus 
permitting a moderate amount of traffic over the area 
during renovation. Establishment of a new weed free 
lawn is permitted without the cost of tillage operations. 


Treatment of Tov Dressina Soil 


The third place where methyl bromide may be used 
to reduce weed infestations in turf is the treatment of 
top dressing soil. Soil to be treated should be moist 
and placed in a pile two to three feet high with holes 
placed about one foot apart extending to the center of 
the pile. After the pile is covered with a gas tight 
cover, methyl bromide is released at the rate of one 
half pound per cubic yard and left covered for 24 hours. 
If wild onion bulbs or nutgrass tubers are present, it 
may be necessary to double the dosage. 


Summary 


Methyl bromide used as suggested is an effective 
means of renovating turf by controlling existing vege- 
tation and seeds. lis use as a preplanting treatment 
on new lawn sites and for treating top dressing soil, 
greatly reduces the weed problem. 


1 The Dow Chemical Company, South Haven, Michigan. 


SUCCESSFUL WEED CONTROL 
ON GOLF COURSES 
Ted Woehrle! 


Before discussing our weed control program, may 
I tell you a little about our Club and our operations. 
Beverly is a private Club with membership dues of 
$650.00 per member for the privilege of playing golf on 
140 acres of land in the city of Chicago. Because of this 
expensive membership they expect the best and that’s 
what we try to give them. Weed control as such, where 
we apply chemicals for the sole purpose of controlling 
weeds, is actually a very small part of our maintenance 
program, but still it remains a very important part of 
the program. 

The problem of weed control at Beverly Country 
Club is a year round proposition. Even this morning 
we were practicing weed control to a certain degree. 
We were cutting down some of our troublesome poplar 
trees which have reached their expected life span and 
are being removed. I realize that many do not con- 
sider trees as weeds, but you must, if you stop to con- 
sider the definition of a weed. A weed is any undesir- 
able plant growing in such a place so that its growth 
is to the detriment or disfigurement of the desirable. 
‘therefore, we must consider the old trees in this 
case as weeds. 

Of course, the matter of successful weed control 
starts with proper maintenance practices. This is done 
primarily through establishing a vigorous healthy turf 
which will crowd out any foreign plants before they 
have time to establish themselves. Generally speaking 
we are able to keep most of our turf areas at Beverly 
relatively healthy and vigorous, but like anything else 


in life, perfection is almost impossible. There are times 
when we have thin open turf areas caused by such 
things as disease, insects, over-watering (by man or by 
nature), poor drainage and numerous other reasons. 
Then we must apply measures to control the weeds 
which were able to invade these thin open areas in 
the turf. 

Our weed control program can be divided into 
spring, summer and fall conditions. In the middle of 
April, this past spring, we started our program with a 
general spraying of our fairways, which are roughly 
40 acres, with a spraying of “Clovertox”’. It consists of 
2 parts of 2,4,5-T to 1 part of 2,4-D and was used 
chiefly for the control of clover, young: knotweed, 
chickweed and broadleaved weeds in general. 


On recently established turf areas the major weed 
problem is that of controlling annual weeds which 
germinate more rapidly than most perennial grasses. 
Usually the customary clipping of the turf will prove 
to be the best control measure. Ragweed, pigweed, 
lamb’s quarters and similar weeds rarely recover from 
clipping after they become 4-8 inches tall. 2,4-D at this 
time usually proves to be detrimental instead of bene- 
ficial to the young grass. Therefore, we spray new turf 
areas only after the grass is more or less mature. We 
pay little or no attention to the temperature when using 

The reason for applying 2,4-D in the late fall is for 
dandelion, plantain, chicory and wild carrot since the 
majority of these weeds are fall germinating weeds and 
the established plants from other years also have a 
period of vegetative activity just before and immedi- 
ately following the first frost. 2,4-D applied at this time 
will destroy new seedlings and give more complete 
destruction of deep rooted older plants. The chemical re- 
action may be slower and the observed effects of the 
fall treatment may not be as severe as spring treat- 
ments, but, because of the slow action, deeper penetra- 
tion of root systems is obtained and a better control is 
the final result. 

Also, spray drifts during the fall season is less likely 
to cause damage to adjacent plantings of woody orna- 
mentals. The decidious species usually will have 
dropped their leaves, and buds have been formed and 
are protected by scales and resins. Most evergreens are 
fairly resistant at this time also. 

The fact remains that the best weed control is good 
management. Select a turfgrass that is adapted for a 
particular region, fertilize and water properly and cut 
the turf at a reasonable height and together these fac- 
tors will all contribute to the establishment of a healthy 
vigorous turf. Chemicals are very valuable in the weed 
program, but they cannot be expected to take the entire 
responsibility of producing a weed-free course. 


1 Beverly Country Club, Chicago, Illinois. 


SUCCESSFUL WEED CONTROL ON TURF 
Gordon Brinkworth!' 


Nature on the whole tries to maintain a balance of 
plants throughout. Man, in his desire to try to produce 
one plant over a large area, finds that nature invades 
this area with other plants, which are generally un- 
desirable; thus, classified as weeds. 

We, as fine turfgrass producers, have the problem 
and objective of fitting grasses to a special environment. 
Nevertheless, grasses produce their best growth in areas 
where they are best adapted and less weeds will appear 
when a suitable grass type is used which fits a particular 
locality. For example, Poa annua is a cool season type 
of turf and does very well in Canada and the northern 
parts of the U.S.A. Bluegrasses have been found to do 
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very well in dry and drouth areas. Certain types of 
bents do better than others in our own locality and, of 
course, as we all know, the Bermudas do the best in 
the south. 


Management and Maintenance Practices 


The infestation of weeds into fine turfgrass can often 
be assigned to malpractice of maintenance. Often poor 
construction of greens and tees is the basic reason for 
weed growth. Poor drainage will allow water accumula- 
tion that smothers and scalds turf, thus creating open 
spaces for weed seeds to invade. The application of top- 
dressings, made up of contaminated compost, is an ex- 
cellent source of weed seeds. Too much shade and root 
invasion will weaken turf and allow weeds to get 
started in these areas. Low fertility, compaction and 
misuse of mechanical equipment are often the causes of 
certain areas being overgrown with weeds. 


One means of weed control to a certain degree is 
mechanical mowing. Another means of control, and the 
most important and definite, is purely bilogical. It is 
the establishment of the proper turf for the correct 
locale, plus a high fertility to keep this turf growing 
strong and healthy. A good tight turf is a weed resistant 
turf. The eradication of weeds is achieved by many 
methods, but today the application of herbicides is the 
most popular. 


It has been my experience that there are times when 
certain herbicidal materials do not produce the desired 
results and yet, in comparing my practice with neigh- 
boring turf men making similar treatments, I find that 
they have accomplished very satisfactory results, or 
visa versa. Therefore, I am sure that there is a definite 
effect of soil properties on herbicides. Usually a high 
herbicidal activity produces good weed control, low 
herbicidal activity little or no control at all. This high 
activity is achieved usually in moderate temperatures 
with soil containing low organic matter, a low pH read- 
ing, high moisture and low volatility in your spray ap- 
plications. Little or low activity is attained when you 
have high organic matter, high temperatures, a high 
pH reading, dry soil and high volatility in your spray. 

The effectiveness of all materials used for weed 
control may be increased by the use of certain additives, 
such as wetting agents (Dreft soap); also adherence to 
the formulas of the manufacturers in the application of 
the recommended amounts. I personally have been most 
succesful with 2,4-D formulations and especially so 
when I pay particular attention to the conditions I have 
just mentioned. Arsenate of lead has been most useful 
to me in the control of crabgrass and I still feel that a 
proper arsenical schedule will keep all fine turf areas 
free of crabgrass. We treated 9 fairways at 252/1,000 
sq. ft. in 1956. 


' Olympia Fields Country Club, Olympia Fields, Illinois. 


CRABGRASS CONTROL STUDIES' 
T. W. Hogard* and D. D. Hemphill" 


Experiments were conducted during 1955 and 1956 
to evaluate some commercially available and experi- 
mental materials for possible use in controlling hairy 
crabgrass (Digitaria sanguinalis) in Kentucky Blue- 
grass (Poa pratensis) lawns in Missouri. 

The experiments were located on the campus of the 
University of Missouri. The turf consisted of Kentucky 
Bluegrass, heavily infested with crabgrass, dandelion, 
white clover, and other weed species. Supplemental 
water from irrigation was not used. 


The crabgrass problem was attacked at different sea- 
sons, including pre-emergence and two to three leaf 
stages of growth. 


The period of testing covered two years. Sufficient 
moisture was available both years for early season 
growth but turf grew very slowly during the summer 
and fall because of drought conditions. 


Pre-emergence 


Chemicals were applied, before the emergence of 
crabgrass seedlings, to plots in an area where crab- 
grass had been a major problem. Treatments and results 
are indicated in Tables I and II. 


The spray materials were applied with a knapsack 
sprayer at a rate of 100 gal./A. The NPA (Alanap 1F) 
was applied dry with a Scott’s Lawn Spreader. 


The only material that gave good control of crab- 
grass throughout the germinating period was NPA 
(Alanap 1F and Alanap IF concentrate). Better results 
were obtained in 1956, part of which can be attributed 
to the summer drought which inhibited crabgrass germi- 
nation during the latter part of the test period. The 
bluegrass in the Alanap 1F treated plots exhibited a 
darker green color than any other plots. The grass grew 
faster and held a better color longer into the dry sea- 
son. 


Table I. Control of Crabgrass by Pre-emergence 
Materials—1955! 
Percent control 
Chemical Rate May 21 June 20? July 303 
NPA (Alanap 1F) 18 lb/1000 sq. ft. 95 72 49 


NPA (Alanap IF)? 18 1b/1000 sq. ft. 95 72 88 
2,4,5-TES 41lb/A 86 0 0 
2,4-DES 41b/A 94 27 0 
Neburon 4lb/A 91 0 0 
Disodium methyl] 

arsonate (Sodar) 9.5 lb/A 64 0 0 


' Applied April 30, crabgrass germination date, May 11. 
*Three applications at five week intervals, all others 
one application. 

*Ten point quadrat method of sampling. 


Table II. Control of Crabgrass by Pre-emergence 


Materials—1956' 
Application 

Percent 
Chemical Rate Number Control? 
NPA Saas 1F) 181b/1000 sq. ft. 23 98 
2,4-D 4lb/A 2 67 
2,4,5- TES 4lb/A 2 85 
2,3,6-TBA 4lb/A 1 80 
NPA (Alanap 1F  41b/1000 sq. ft. 98 

concentrate) 

Neburon 4lb/A 1 40 


' First applications made May 11. 

* Eight weeks after first applications. 

* Interval of five weeks between applications, all others 
three weeks. 


Two to Three Leaf Stage 


Several chemicals were applied to crabgrass in the 
two to three leaf stage of growth during 1955 and 1956. 
Data from the 1955 experiments are presented in Table 
III. The 1955 test materials were applied under ideal 
conditions for turf growth. Temperatures ranged from 
80°F. to 85°F., with high humidity. Two of the series of 
treatments were followed within 8 hours by fairly heavy 
rainfall. The first applications were made May 14. 


The environmental conditions for the 1956 experi- 
ments were almost opposite to the previous year. The 
first applications were made on June 11, temperature 
80°F ., soil dry. When the second applications were made 
one week later the temperature was 95°F. and the soil 
was very dry. Third and fourth applications were made 
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at 85°F. and low soil moisture. The effectiveness of the 
1956 applications is shown in Table IV. 


The most promising material throughout these ex- 
periments was disodium methy] arsonate (Sodar). Good 
control of crabgrass for 10 weeks in 1955 was obtained 
with three applications at seven day intervals. The dis- 
coloration of bluegrass was negligible. Excellent con- 
trol was obtained in 1956 with Sodar; however, plots 
treated at 95°F. were discolored very severely. Some 
permanent injury to the bluegrass may have occurred 
when these plots were sprayed a third time. 


Table III. Control of Crabgrass in the Two to Three 
Leaf Staqe—1955 


Application Blue- Percent 
grass 
Discolora- 
Chemical Rate Number tion! Control? 
Crabgrass Spray Oil 80 gal/A 28 2 7 
PMA 1% 1b./400 
sq. ft. 4 0 33 
Disodium methyl 
arsonate 9.5 lb./A 2 .66 81 
Disodium methyl 
arsonate 9.5 lb/A 3 .66 88 


1 Discoloration scale 0 to 5. 0 = none and 5 = perma- 
nent injury with some loss of bluegrass. 

2 Ten point quadrat method of sampling, July 25. 

3 10 day interval between applications, all other 7 
days. 

Methar (Disodium methyl arsonate pentahydrate) 
gave only fair control with slight to moderate discolora- 
tion. The increase in discoloration at 95°F. was not 
excessive. 


Table IV. Control of Crabgrass in the Two to Three 
Leaf Stage—1956 


Application Blue- Percent 
grass 


Chemical Discolora- 
Rate Number! tion? Control? 
PMA (Scutl) 1!, 1b/400 
sq. ft. 1.5 45 
Disodium Methyl arsonate 
(Sodar) 8 lb/A 2 4.0 100 
Disodium Methyl arsonate 8lb./A 3 4.6 100 
(Sodar) 
PMA (10% liquid) .7 lb/A 3 1.5 43 
KOCN plus MCP 15 Ib/A + 
3 Ib/A 1 4.7 82 
Disodium methyl arsonate 
(Methar) 8.3 Ib/A 3 2.3 74 
Sodium Arsenite 1 lb/A 2 0.5 0 


1 Interval of seven days between applications. 


2 Discoloration scale 0 to 5. 0 = none and 5 = permanent injury 
with some loss of bluegrass. Readings made one week after 
first treatment. 


3 Data taken July 10. 


Conclusions 


Crabgrass in bluegrass turf was controlled by chem- 
ical applications in the pre-emergence and two to three 
leaf stages. NPA (Alanap 1F and 1F concentrate) gave 
the most promising results in pre-emergence testing. 
These materials were applied at five week intervals. Ap- 
plication of “Alanap 1F concentrate” in a fertilizer car- 
rier did not reduce its effectiveness. 


Disodium methyl arsonate was the most effective 
material for control of crabgrass in the two to three 
leaf stage. Control was good throughout the temper- 
ature range but excessive burning occurred at 95°F. 
Decreasing the rate of application at temperatuhes over 
85°F. should give good control and minimize the dis- 
coloration of bluegrass. 


' Contribution from the Missouri Agricultural Experiment Sta- 
tion. Journal Series No. 1696. Approved by the Director. 


* Thompson Hayward Chemical Company, Kansas City, Missouri. 
% Missouri Agricultural Experiment Station, Columbia, Missouri. 


CRABGRASS CONTROL IN BLUEGRASS TURF 
(Abstract) 
R. R. Davis! 


An unirrigated golf course fairway mowed regu- 
larly to 1% inch was used for tests (a) and (b). The 
permanent sod consisted chiefly of bluegrass with small 
patches of bent. Test (c) was on bluegrass mowed 2 
inches high. Except where noted, treatments were ap- 
plied as an aqueous spray at the rate of 2.3 gal/ 1000 
sq. ft. All plots were 100 sq. ft. The degree of control 
was estimated by sampling five—1 sq. ft. areas on each 
plot. The results of tests (a) and (b) are shown in the 
Tables I and II. There was no injury to desirable grasses 
for any treatment other than very slight temporary 
discoloration. 

Test (a). The first application of each treatment was 
made on May 8, before crabgrass germinated. Subse- 
quent applications were made 6 weeks later where 2 
applications were applied and 5 and 10 weeks later 
where 3 applications were applied. The NPA was a dry 
form for spreader application (Alanap 1F). 

Test (b). The first application was made June 21. The 
crabgrass was in the 3 to 4 leaf stage. Subsequent ap- 
plications, when applied, were made 1 week apart. 


Table I. Percentage of area covered by crabgrass 
_ September 25. 1956. 


Treatment Avg. 3 reps. 

Neburon—1.5 oz./1000 sq. ft. 33 
1 application 

Neburon—1.5 oz./1000 sq. ft. 3 
2 applications 

Neburon—3 oz./1000 sq. ft 10 
1 application 

NPA—2.9 0z./1000 sq. ft. 7 
3 applications 

NPA—2.9 oz./100 sq. ft. 9 
2 applications 

NPA—2 applications 1 
5.8 and 2.9 o0z/1000 sq. ft. 

Check 55 

LSD 5% 25 

LSD 1% 36 


Table II. Percentage of area covered by crabgrass 
September 25, 1956 


Treatment Avg. 3 reps. 

DSMA—2 oz./1000 sq. ft. 13 
2 applications 

DSMA—2 oz./1000 sq. ft. 18 
3 applications 

DSMA—4 oz./1000 sq. ft. 29 
1 application 

PMA—0.18 0z./1000 sq. ft. 5 
3 applications 

PMA—0.15 oz./1000 sq. ft. 4 
4 applications 

Sodium arsonoacetate 55 
1 oz./1000 sq. ft., 3 app. 

Check 66 

LSD 5% 14 

LSD 1% 19 


Test (c). The first application was made July 10. 
Four additional applications of all treatments were made 
1 week apart. Treatments were Disodium Methylar- 
sonate-hexahydrate, spreader application, 2.25 oz./1000 
sq. ft.; PMA, spreader application, 0.38 oz./1000 sq. ft.; 
DSMA, 2 oz./1000 sq. ft.; PMA, 0.18 oz./1000 sq. ft.; 
Sodium arsonacetate, 1 oz./1000 sq. ft. PMA in both 
forms and DSMA as a spray gave good control. DSMA 
applied dry was less effective. Sodium arsonoacetate 
gave some reduction in crabgrass but not a satisfac- 
tory degree of control. 


1 Ohio Agricultural Experiment Station, Wooster, Ohio. 
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CRABGRASS CONTROL IN WISCONSIN 
R. B. Taylorson, R. C. Rom, and M. N. Dana’ 


An experiment was conducted at Madison, Wiscon- 
sin during the spring and summer of 1955 for the pur- 
pose of gaining information concerning the effective- 
ness of various herbicides for crabgrass (Digitaria san- 
guinalis) control under growing conditions in this area. 
The results of the screening experiment showed that 
certain materials, Standard Crabgrass Killer, a petro- 
leum distillate, 3(4, dichlorophenyl)-1 methyl-1-n-butyl- 
urea (nebruron), and N-l-naphthyl phthalamic acid 
(NPA), acted favorably in bringing about control of 
crabgrass. Therefore, in 1956, a more comprehensive 
experiment was conducted to further evaluate these 
materials. 


Materials and Methods 


The plots were 5 ft. x 10 ft. arranged in strips with 
a 2 ft. aisle between each plot. The treatments were 
replicated 3 times, each replicate consisting of 6 un- 
treated and 26 treatment plots. A 10 ft. wide lane 
separated the parallel replicates. Treatments were as- 
signed to replicates at random. 


Water soluble materials were applied with a bicycle 
sprayer calibrated to deliver 40 gpa. The dry form of 
NPA (on vermiculite) was applied with an 18 inch 
push type cart fertilizer spreader. The oil sprays were 
applied undiluted. Plots were mowed at a height of 
1% inches during the course of the season. No water was 
added to supplement normal rainfall. 


On July 14 and again on August 23 all plots were 
rated by 5 individuals for crabgrass control and turf 
injury. The rating data in Table I, therefore, consist 
of the average of 5 evaluations of each of 3 replicates 
or a total of 15 observations for each treatment. 


Results and Discussion 


The period for normal crabgrass growth in this area 
during 1956 was highly favorable to early germination 
and development of crabgrass. An exceptionally warm 
month of June (4.4°F. above normal) was followed by 
a cool, wet July and a normal August. 


First crabgrass germination was observed May 20, 
9 days after initial pre-emergence treatments. A heavy 
population of crabgrass developed on the entire experi- 
mental area. 


The effectiveness of repeated NPA alone or in 
combinations in controlling crabgrass was observed as 
early as June 16 when these plots were noticeably weed 
free. The control in these plots persisted throughout the 
summer as shown by the data in Table I. NPA plus 
PMA and NPA plus neburon applied once (May 11) 
gave only temporary control. This suggested that the 
effective time for achieving control extended into June. 
The seriousness of injury to the turf brought about by 
the dry form of NPA may have been due to its not 
being watered in as recommended. 


Standard Spray C (containing chlordane), as an 
early post-emergence treatment, did a fair job in con- 
trolling crabgrass under the experimental conditions. 
The action was slow and initial damage to the turf 
was present. Outstanding in its control of crabgrass 
was the Standard Spray C plus MAA (disodium salt 
of methyl arsonic acid) treatment at late post-emer- 
gence. Control was better than with either herbicide 
alone. This result was consistent in each of the 3 repli- 
cates. It was interesting to note that the seriousness of 
damage to the turf following an oil spray was mitigated 
by the presence of a water spray applied just prior to 
the oil spray. This was apparent on the oil plus PMA 
and oil plus MAA treatments. 


Table I. Crabgrass control and Turf Injury Following 
Herbicide Applications 


Control! Turf Injury? 
July 14 Aug.23 July 14 Aug. 23 


Herbicide Rate/A Dates 

Pre-emergence (Germination observed May 20) 

NPA 8.0 lbs. 5/11, 6/8 61306 
NPA 16.0 lbs. 5/11, 6/8 10 #13 O58 0.2 


NPA (Dry) 8.0 lbs. 5/11, 6/8 10 #15 20 1.20 


NPA 8.0 lbs. 
plus 


PMA 0.9 gal. 5/11 17 
NPA 8.0 lbs. 

plus 

PMA 0.9 gal. 5/11, 6/8 10 #13 O58 03 
NPA 8.0 lbs. 

plus 

neburon 4.0 lbs. 5/11 13 20 10 02 


Early Post-emergence (Crabgrass %”-2”) 
St’d Spray 


108.0 gal. 6/20 29 14 03 
NPA 8.0 lbs. 
plus 
PMA 0.9 gal. 5/25 17 23 O09 0.2 


Late Post-emergence (Crabgrass heading) 


St’'d Spray 

Cc 108.0 gal. 7/23 2.3 1.4 
St’d Spray 

108.0 gal. 

plus 

PMA 0.9 gal. 7/23 2.2 0.2 
St’d Spray 

Cc 108.0 gal. 

plus 

MAA* 7.0 lbs. 7/23 3.6 1.1 0.6 
No 

treatment 3.9 00 0.1 


1 Control rating: 1 = perfect, 2 = very good, 3 = poor, 
4 = none. 

2 Injury rating: 0 = no injury, 1 = slight, 2 = serious. 

3 MAA-Disodium salt of methyl arsonic acid. 


Treatments applied in the field but not presented 
in Table I because they were considered to be ineffec- 
tive for crabgrass control under the existing conditions 
are as follows: 


Pre-emergence treatments. Neburon: one applica- 
tion, 2 rates tested; PMA: applied alone with 4 repeat 
applications at 12 to 14 day intervals, 2 rates tested; 
PMA plus neburon: one application. 


Early post-emergence treatments. MAA: one applica- 
tion, 2 rates tested; PMA: applied alone with 3 repeat 
applications at 12 to 14 day intervals, 2 rates tested; 
PMA plus neburon PMA plus MAA: one application; 
NPA plus MAA: one application; Standard Crabgrass 
Killer; one application. 


_ Late post-emergence treatments. Standard Crabgrass 
Killer: one application; PMA plus NPA: one applica- 
tion. 


The results of this experiment indicated that NPA 
as a pre-emergence and early post-emergence applica- 
tion and Standard Spray C plus MAA at time of head- 
ing were highly effective for crabgrass control without 
causing undue bluegrass injury. 


' Department of Horticulture, University of Wisconsin, Madison, 
Wisconsin. 
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CRABGRASS CONTROL IN 


BLUEGRASS LAWNS' 
R. J. Stadtherr and R. E. Nylund? 


This paper presents the results of crabgrass control 
experiments conducted in 1956 at the University of 
Minnesota. In one experiment, seven pre-emergence 
and ten early post-emergence treatments were applied to 
a bluegrass turf at University Farm, St. Paul, Min- 
nesota. In a second experiment, nine treatments were 
applied to crabgrass at the seed-head stage in a blue- 
grass lawn at the University Fruit Breeding Farm at 
Excelsior, Minnesota. 


In both experiments, herbicides were applied to 
quadruplicated plots each 100 square feet in area. All 
liquid herbicides were applied at 30 psi pressure in 
100 gallons water per acre except the two oils, Stan- 
dard Crabgrass Killer and Standard Spray C, which 
were applied undiluted at 108 gallons per acre. 


Crabgrass control was determined both by the use of 
an arbitrary rating scale from 1 (no control) to 6 (com- 
plete control) and by counting crabgrass plants in 
three one-square-foot areas chosen at random within 
each plot. Injury to bluegrass was recorded using a scale 
of 1 (no injury) to 6 (bluegrass dead.). A crabgrass 
control rating of 5 or higher was considered to be satis- 
factory control; a bluegrass injury rating of 3 or over 
was considered excessive. Crabgrass control and blue- 
grass injury ratings were recorded two and four weeks 
after and crabgrass counts were made three weeks 
after the last application of the herbicide. 

Pre-emergence treatments. The weather in May was 
colder and dryer than normal. Early June was hot and 
dry. Although temperatures in early June were favor- 
able for crabgrass germination, the extreme drought 
prevented seeds from germinating except in lawns 
which were irrigated. 

Pre-emergence herbicides were first applied on June 
12 when the air temperature was 97°F., soil temperature 
at 1” depth was 87°F., the soil was dry and crabgrass 
plants were present. All plots were watered the follow- 
ing day and on June 14 one inch of rain was recorded. 
Three days later (five days after application) num- 
erous crabgrass seedlings emerged. The following herbi- 
cide and rates (active ingredient basis) were applied 
as pre-emergence treatments: 10 lb/A 2,4-DES and 8 
lb/A 2,4-DEB each 3 times at 3 week intervals; 4 lb/A 
neburon were applied twice at a 3 week interval; 8 
lb/A CDAA in 435 lbs. of 10-10-10 fertilizer; 8 lb/A 
NPA twice (with a 5 week interval) in 2 forms: 1% 
and 5% granular both mixed with 435 lb/A 10-10-10 
fertilizer; and a combination of 28.8 lb/A of 90% NPA 
plus 10 lb/A tris-(2,4 dichlorophenoxy ethyl) phosphite 
(3Y9) twice at a 5 week interval. The CDAA and NPA 
treatments were applied with a lawn fertilizer spreader. 

With the exception of CDAA, which was completely 
ineffective, all of the pre-emergence treatments gave 
some degree of crabgrass control] (Table I), but none to 
the extent that crabgrass control could be said to be 
“satisfactory.” Neburon and 2,4-DEB came closest to 
giving satisfactory crabgrass control, but neburon 
caused excessive bluegrass injury. 

Early post-emergence treatments. Early post-emer- 
gence herbicides were applied first on June 20 when 
crabgrass plants were in the one-leaf stage and about 
one-quarter inch tall. The air temperature at the time 
of application was 95°F. and the surface inch of soil had 
a temperature of 88°F. The soil was wet, rain having 
fallen every day since June 14. Rain also fell during 
each of the three days following the June 20 application. 
June temperatures averaged five degrees warmer than 
normal and rainfall was two inches above normal. July 
temperatures averaged four degrees cooler and rainfall 
was three inches greater than normal. Climatic condi- 
tions from late June through mid-August were ideal for 
vigorous growth and development of bluegrass. 


The following early post-emergence herbicide treat- 
ments were applied three times at weekly intervals: 
4 and 6 lb/A of DSMA, 7.3 lbs. KOCN (plus a wetting 
agent); 0.9 lb/A PMA (2%% formulation) and 0.9 
lb/A PMA (1%% formulation) plus 130 lb/A ammon- 
ium nitrate. In addition to these, a 1.49% dry formula- 
tion of PMA was applied four times at weekly intervals; 
0.42 lb/A dimethy] arsenic acid and 1.6 lb’/A of sodium 
arsono-acetate were applied twice at weekly intervals; 
1.5 lb/A diuron was applied once; and Standard Spray 
C, a refined petroleum oil containing chlordane, was 
applied at the “boot” stage (July 31) and again two 
weeks later. i 

All of the treatments, with the exceptions of di- 
methyl arsenic acid and sodium arsono-acetate, gave 
highly significant crabgrass control. However, only 
three of these gave what could be considered “satis- 
factory” control. These were: KOCN, PMA in the liquid 
formulations tested, and Standard Spray C. Of these, 
KOCN and 2%% PMA did not cause excessive bluegrass 
injury. These two chemicals have given consistently 
good crabgrass control and minimum injury in the five 
years they have been tested. 

Seed-head stage treatments. Treatments to control 
crabgrass at the seed-head stage were begun on August 
10 and three applications were made at weekly in- 
tervals with all herbicides except Standard Crabgrass 
Killer and Standard Spray C which were applied twice. 
The herbicides applied were: 6 and 10 lb/A DSMA; 
0.9 and 1.2 lb/A PMA; 7.3 lb/A KOCN (plus a wetting 
agent); 0.8 lb/A dimethyl arsenic acid; 15.7 lb/A 
KOCN plus 3.2 lbs. MCPA; and 108 gal/A each of Stan- 
dard Crabgrass Killer and Standard Spray C. During 
the period of these herbicide applications, temperatures 
and soil moisture levels were high. 

All herbicides gave highly significant crabgrass con- 
trol. Six of the nine tested gave complete crabgrass 
control. These included both rates of DSMA, both rates 
of PMA, the KOCN-MCPA mixture, and Standard 
Spray C. However, only two of these, 6 lbs. DSMA and 
Standard Spray C, did not cause excessive bluegrass 
injury. 

Summary 

1. Of seven pre-emergence herbicides tested in these 
studies, none gave satisfactory crabgrass control. 
Neburon and 2,4-DEB appear worthy of further test- 
ing. 

2. Of the early post-emergence treatments, 0.9 Ilb/A 
PMA and 7.3 lb/A KOCN applied three times at 
weekly intervals effectively controlled crabgrass 
without excessive injury to bluegrass. 


3. Three weekly applications of DSMA at 6 lb/A and 
two applications of 108 gal/A of Standard Spray C 
were effective in controlling crabgrass in the seed- 
head stage without injuring bluegrass excessively. 


' Paper No. 3709, Scientific Journal Series, Minn. Agr. Exp. Sta. 
2 Instructor and Associate Professor, Dept. of Horticulture, Uni- 
versity of Minnesota. 


CRABGRASS CONTROL STUDIES 
N. R. Goetze and W. H. Daniel! 


Rather than giving a detailed account of our crab- 
grass, Digitaria sanguinalis and D. ischaemum, control 
work, we would like to discuss some of the principles 
involved in selective crabgrass control. We will draw on 
some of our experience during the following discussion. 

Several promising new herbicides showing good 
activity on crabgrass have been advanced in recent 
years. Many Agricultural Experiment Stations have 
tested them with wide degrees of success and failure. 


Basically there have been two types of chemicals for 
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crabgrass control, pre-emergent and post-emergent. The 
pre-emergent application is theoretically sounder, but 
also has several shortcomings. In the Northern United 
States, the desirable turf species have been of the cool 
season type and do not make their maximum growth 
during the hot summer months. The maximum benefit 
from crabgrass control can be derived by removing crab- 
grass competition at times when the desirable species can 
occupy the area vacated by the weeds. Since crabgrass 
is a Warm season summer annual, it does not germinate 
until late spring, nor become a major factor of com- 
petition until early summer. By preventing its early 
growth cycle in late spring, the cool season turf species 
are better able to maintain a solid stand than if con- 
trol is delayed until the turf growth rate is decreased. 

Pre-emergent crabgrass control has at least three 
shortcomings: 

First, in order to be effective, most pre-emergent 
crabgrass herbicides must be applied prior to the first 
germination. Since the germination is dependent upon 
accumulated heat units, the exact date of the first germ- 
ination varies between seasons and calendar date is 
not a reliable measure of expected germination date. 

Secondly, a practical problem with pre-emergent 
application of crabgrass herbicides is that of getting the 
amateur turf operator to make applications e&rly 
enough. His usual tendency is to not worry about crab- 
grass until its infestation is quite obvious to casual ob- 
servation. Late application of pre-emergent materials 
may be ineffective. 

Thirdly, if pre-emergent materials are applied suf- 
ficiently early, the desired inhibition of seedlings must 
extend from April to September. Several of the active 
organic materials may lose their activity. At Purdue in 
1956 early applications of 80 pounds of an emulsifiable 
mixture of highly chlorinated compounds, principally 
1,2,4,5,6,7,8,8-octachloro-4,7 - methano - 3a,7,7,7a - tetra- 
hydroindane (chlordane), per acre have lost their ac- 
tivity by the latter part of the season. The variable re- 
sults with 3-(3,4-dichloropheny]) -1-methyl-l-n-buty- 
lurea (neburon) cannot be entirely explained with the 
present data. Part of the loss in effectiveness might be 
attributed to absorption on soil organic matter and soil 
clay fractions, although the supporting data for this par- 
ticular substituted urea herbicide is lacking. The effect 
of soil type on the activity and persistence of this very 
promising herbicide needs to be further evaluated. 

Preliminary data indicates that a 1% suspension 
of N-1l naphthyl phthalamic acid (NPA) on vermi- 
culite at a rate of 8 pounds active material per acre re- 
tains its activity throughout the entire crabgrass 
germinating season. The effect of 1000 pounds of lead 
arsenate or 600 pounds of calcium arsenate per acre 
persisted during the whole season. Experience with 
the arsenates on Poa annua control has shown that they 
retain a portion of their activity through following 
seasons. This effect is now being studied on crabgrass. 
Single pre-emergent applications of organic arsenicals 
and mercurials have not given crabgrass control. 

Post-emergent crabgrass control has been most ap- 
pealing to the novice turfman. The principal disadvan- 
tages of this method have been that treatment fre- 
quently is delayed until the older plants are resistant 
to herbicides, no herbicide that will give a thorough 
selective crabgrass control in one application has yet 
been found, and if crabgrass control is completed dur- 
ing the hottest part of the season, other warm season 
weeds, such as goosegrass, Eleusine indica, and nimble- 
will, Muhlenbergia schrebi, exert a very strong com- 
petitive influence for the area formerly occupied by 
crabgrass. 

Organic arsenicals and mercurials at repeated light 
rates have given good selective control of crabgrass. 
Three applications of phenyl mercuric acetate (PMA) 
on bluegrass turf at the rate of 8 fluid ounces active 
material per acre, repeated at weekly intervals, have 
been very effective. Recently an organic arsenical, the 
di-sodium salt of monomethy! arsonic acid (MAA) has 


received wide attention for crabgrass control. Three 
applications of 2.8 pounds of water soluble arsenic per 
acre repeated at 3 to 7 day intervals have been equally 
as effective and selective as PMA. During extremely 
warm temperatures, late afternoon applications give 
most selectivity. With drier soil conditions the blue- 
grass turf is more susceptible to injury. Best results 
have been obtained on growing turf that has been well 
watered at least one day prior to treatment. Other or- 
ganic arsenicals under test this last season have been 
cacodylic acid and sodium arsenoacetate. Of the two, 
cacodylic acid appears to offer the most promise. 

Prior to the use of organic arsenicals, petroleum oil 
fractions were in wide use. Certain fractions were quite 
selective in their action on crabgrass. Their relative 
importance has decreased with the advent of the newer 
materials. The range of selectivity is quite narrow and 
the possibility of damage to desirable turf may be 
rather high. 

In summary, it should be pointed out that pre- 
emergent control of crabgrass is the most desirable 
from a theoretical point of view, but from a practical 
standpoint post-emergent herbicides will continue to 
be used by the amateur turf manager. 

Significant advances in chemical crabgrass control 
have been made in very recent years, but still greater 
improvements are to be anticipated from the intensified 
efforts of industry and Agricultural Experiment Sta- 
tions. 


' Agricultural Experiment Station, Purdue University, Lafayette, 
Indiana 


CONTROL OF 2,4-D-RESISTANT 
BROADLEAVED LAWN WEEDS' 


D. D. Hemphill’ and T. W. Hogard" 


During 1955 and 1956 several herbicidal chemicals 
were tested for their effectiveness in controlling cer- 
tain broadleaved lawn weeds that are not controlled 
by normal applications of 2,4-D. 

Of particular interest in these experiments were 
common chickweed (Stellaria media), henbit (Lamium 
amplexicaule), and white clover (Trifolium repens); 
however, observations were made on the effects of 
these chemicals on other weeds. 


Procedure and Results 


Chemicals used, rates of application, and results of 
treatments made in March 1955 are indicated in Table 


Table I. Effectiveness of Chemicals Applied for Chick- 
weed Control— Spring 1955. 


Percent Control! 
Other Bluegrass 


Rate of broadleaved discolora- 

Chemical application Chickweed weeds tion 
2,4-D ester 2 Ib/A 50 100 1 
MCP 2 lb/A Negligible Negligible 1 
(NH,)2SO, 4 1b/100 sq. ft. 99 Negligible 5 
(NH,) 2 1b/100 sq. ft. 93 Negligible 2 
CIPC 3 lb/A 40 Negligible 1 
KOCN + 16 lb/A 50 Negligible 2 
CIPC 3 lb/A 


1 Visual estimates 

Ammonium sulfate was the only chemical that gave 
satisfactory control of chickweed. Discoloration of the 
bluegrass resulted but this disappeared in about four 
weeks and after one mowing. 

On October 27 several herbicides were applied to 
plots of bluegrass lawn containing recently germinated 


common chickweed. Effectiveness of these treatments 
is shown in Table II 


Table II. Effectiveness of Chemicals Applied for Chick- 
weed Control—Fall 1955 


Rate Chickweed 


Bluegrass 


Chemical of foliage Percent discolor 
application percentage control? ation 
2,4-D ester 3 lb’ A- 8.0 68 1.0 
2,4,5-T ester 3 lb/A*- 5.7 77 1.0 
CIPC 3 lb/A 6.4 74 0.5 
TBA 4 lb/A*- 1.0 96 1.5 
(NH,)2SO, 1 1b/100 sq. ft. 2.8 89 0.0 
(NH,) SO, 2 1b/100 sq. ft. 0.0 100 0.0 
(NH,)2SO, 3 1b/100 sq. ft. 0.0 100 2.5 


1 ten-point quadrat method of sampling 
2 plus one percent sticker 


Ammonium sulfate and 2,3,6-trichlorobenzoic acid 
(TBA) were the only chemicals that gave satisfactory 
control of chickweed. A heavy rate of ammonium sul- 
fate at 2 1b/100 sq. ft. gave complete kill without in- 
jury to the bluegrass. 


TBA did not give complete kill but surviving plants 
did not mature seeds. 


In the spring of 1955 several chemicals were ap- 
plied for the control of henbit but none of the chem- 
icals at rates used gave satisfactory control. 


In the spring of 1956 fifteen different treatments 
were employed for the possible control of chickweed 
and henbit occurring together in plots of bluegrass. 
Effectiveness of some of these treatments is shown 
in Table III 


Table III. Results of Application of Chemicals to Chick- 
weed and Henbit—Spring 1956. 


Rate of Parcent control Bluegrass 
Chemical application Chickweed Henbit discoloration 
2,4-D ester 3 lb/A! 70 85 2.0 
KOCN + 12 1b/A 60 60 1.0 
CIPC 3 
2,4,5-T ester 3 lb/A! 97 98 4.0 
DNBP 1 qt/100 50 80 4.5 
gal water? 
2,4,5-TP ester 1.66 lb/A! 100 100 1.5 
TBA 4 lb/A! 100 90 1.0 
Neburon-18.5 2 lb/A 72 Neg.* 0.0 
KOCN + 15 lb/A 77 99 3.0 
MCP 3 1b/A 


1 Plus one percent sticker 
2 Applied at rate of 200 gal/A 
3 Negligible, less than 40 perecnt control. 


Of the fifteen treatments only 2,3,4,5-TP, 1.66 lb/A 
and TBA, 4 lb/A could be considered satisfactory. 2,4,5- 
T gave a high degree of control of both chickweed and 
henbit but injury to the bluegrass was excessive. 


White clover was unusually abundant in lawns in 
the spring of 1956 and a number of herbicides were 
tested for their value in controlling this species. 


Chemicals applied on May 11 for pre-emergence 
control of crabgrass was observed for their effective- 
ness and additional plots were treated on June 8. 


NPA (Alanap 1F) applied on May 11 gave approxi- 
mately 50 percent control and TBA, 4 and 6 I1b/A, 
appeared to eradicate white clover but caused excessive 
injury to the bluegrass. Effective control of triple lawn 
grass (Aristida oligantha) was also noted. 


Results of treatments made on June 8 are shown in 
Table IV 


Table IV. Effects of Chemicals on White Clover Control 
—June 29. 1956. 


Rate of Percent Blu egrass 


Chemical Application Control! Discoloration 
2,4,5-TP 2 Ib/A? 100 2.0 
TBA 2 lb/A 90 1.0 
Sodium arsono- 

acetate 2.7 Ilb/A 5 0.0 
2,4,5-T ester 2 lb/A* 100 2.5 
Endothal 1.5 lb/A 66 2.5 
Methar 8.3 lb/A 18 ‘1.0 
1 Ten-point quadrat method of sampling; 4 weeks after 


treatment 
2 Plus 0.1% sticker 


TBA, 2,4,5-T, and 2,4,5-TP were the most effective 
chemicals. TBA, 2 lb/A, did not give complete kill but 
could possibly be used at higher rates without serious 
injury to the bluegrass. Knotweed (Polygonum spp.) 
also appeared somewhat susceptible to this chemical. 

Both 2,4,5-T and 2,4,5-TP gave complete control; 
however, 2,4,5-TP was less injurious. Both chemicals 
could possibly be used effectively at lower rates. 

Ammonium sulfate, 2 1b/100 sq. ft., gave satisfactory 
control of common chickweed when applied in the 
crystalline state to the wet foliage. TBA and 2,4,5-TP 
were also very effective and had the additional ad- 
vantage of controlling several other weed species, in- 
cluding henbit. 

In general, 2,4,5-TP appears to be the most satis- 
factory herbicide for the control of the three species 
of particular concern in these experiments. 

TBA appears more effective than 2,4,5-TP in the con- 
trol of certain species and may find a place in lawn 
weed control. 


! Journal Series Paper No. 1695. Approved by Director of Mis- 
souri Agricultural Experiment Station. 

2 Missouri Agricultural Experiment Station, Columbia, Missouri. 

%’ Thompson Hayward Chemical Company, Kansas City, Missouri. 


MISCELLANEOUS WEED CONTROL IN TURF 
N. R. Goetze and W. H. Daniel! 


The title of this work might indicate that turf weeds, 
other than crabgrass, Digitaria sanguinalis and D. isch- 
aemun, are of minor importance. Certainly if compared 
to the amount of experimental effort that other species 
have received, that is true. Their potential importance, 
as crabgrass is successfully controlled, is, however, 
quite large. We would like to discuss some of our pre- 
liminary work on three troublesome turf species of our 
area. 

Chickweed, Stellaria media, germinates in the fall 
and seriously competes for space during spring and 
early summer when bluegrass turf is best able to spread 
vegetatively. Its control in the fall or early spring, 
with a minimum damage to the bluegrass, may cause 
a vast improvement in turf quality as the desirable 
turf species fill in. 

Fall and early spring post-emergent applications at 
Lafayette, Indiana were, in general, very encouraging. 
The di-sodium salt of monomethy] arsonic acid (MAA) 
at 2.8 pounds of water soluble arsenic per acre pro- 
duced a quick vegetative burn on the chickweed with 
no damage to the bluegrass. The toxic effects were 
not systemic and the chickweed made regrowth from 
the base of the plant. A petroleum distillate at the rate 
of 40 gallons per acre produced typical oil burns with 
slight damage to the bluegrass. Regrowth developed in 
a short period after treatment. Calcium arsenate at 
800 lbs. per acre produced no effect. Visual responses 
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to 3-(3,4-dichloropheny]) -1-methyl-1l-n-butylurea (ne- 
buron) at 4 lbs/A first appeared three weeks after 
treatment. There was no bluegrass damage nor chick- 
weed infestation recurring. Of the materials tested 
under our conditions, neburon exhibited the best chick- 
weed herbicidal properties. 

Knotweed, Polygonum aviculare, germinates in early 
spring and its fast developing prostrate growth soon 
becomes a serious competitor to bluegrass in lawn 
edges, athletic fields and playgrounds. The phenoxy- 
acetic acids are effective in early spring during the 
early stages of development, but their activity de- 
creases very rapidly as growth increases. July applica- 
tions of 6 pounds of di-sodium salt of MAA per acre to 
rather large specimens produced a complete top kill 
after three weekly applications. Regrowth from the un- 
damaged crowns reduced the effect:veness of the treat- 
ment. The crown damage by MAA was increased by the 
addition of one pound per acre of 2,4-D to the first 
application. Single applications of the phenoxyacetic 
acids at the one pound rate did nothing more than cause 
a severe curling effect. Combinations of 2,4-D and 2,4,5- 
T were slightly more effective than either of the ma- 
terials alone. A single four pound per acre application 
of neburon completely controlled the knotweed speci- 
mens, but the response was very slow developing. 

These preliminary results indicate that  knot- 
weed may be effectively controlled. The best results 
from such control are derived from early application of 
herbicides because the younger plants are more suscep- 
tible to certain groups of chemicals and they do not 
cause as much competitive pressure to the desirable 
turf if controlled at an early stage 

Under Indiana conditions Poa annua is often a ser- 
ious pest in a variety of turf situations. There has not 
been a widely acceptable selective control measure. 
Poa annua germinates in both fall and spring and quick- 
ly forms a tight cover. It is able to complete its life 
cycle in as little as two months time. As the plant 
matures, the vegetation turns yellow and loses its other- 
wise desirable turf qualities. Recent field and green- 
house work has demonstrated the Poa annua inhibitive 
properties of calcium and lead arsenates at rather high 
rates of 200 pounds of metallic arsenic per acre. The 
effect is a rather gradual yellowing of the small seed- 
lings as they absorb the arsenic. A portion of arsenic 
remains in the soil from season to season and only light 
applications are required in subsequent years. High 
soil phosphate levels interfere with the action of the 
arsenates and higher rates are required. Such rates of 
arsenic application are rather costly and have seldom 
been used on large areas of turf. 

An extensive screening trial under field conditions 
was initiated in the fall of 1955. From a group of 23 
herbicides applied at five times during the growth 
cycle, four chemicals were found to have activity on 
Poa annua. The effective materia!s and the rate of ap- 
plication per acre were 6 pounds of 2-choro-N, N-dial- 
lylacetamide (CDAA); 2 pounds of a mixture of trich- 
lorobenzoic acids consisting mainly of 2,3,6-trichloro- 
benzoic acid (2,3,6-TBA); 4 pounas of P,P-dibutyl-N, 
N-disopropylphosphinic amide*; and 4 pounds of ne- 
buron. Other materials tested were ineffective and for 
the sake of brevity will not be reported here. 

A secondary tolerance trial now in progress is in- 
dicating that CDAA and P,P-dibutyl-N,N-diisopropyl- 
phosphinic amide do not have a sfficiently wide range 
of Selectivity and cause a general contact action. Mixed 
isomers of 2,3,6-TCBA at 2 and 4 pounds per acre are 
more selective and are giving fa selective control of 
annual bluegrass. Neburon at rates of 4 pounds and 
above per acre is very effective, although the response 
is quite slow. No damage to bluegrass has been noted 
and the tolerance level on bentgrass is now being de- 
termined. The effect of soil type upon the activity of 
neburon is also being studied. 

As the more common turf weeds are brought under 
control by the development of new herbicides, other 


species now considered to be of minor importance will 
become increasingly troublesome. Kesearch workers in 
turf weed control should be cognizant of these potential 
problems and include such species in their program of 
testing new materials. 


' Agricultural Experiment Station, Purdue University, Lafayette, 
Indiana 

2 Experimental sample supplied by Shell Development Co., 
Denver, Colorado. 


CRABGRASS SEEDLING EMERGENCE NEAR 
MINNEAPOLIS, MINNESOTA (Abstract) 


Howard E. Kaerwer, Jr.' 


Air temperatures recorded by the U. S. Weather 
Bureau at Minneapolis were converted to heat units us- 
ing a base of 70°F. during 1954, 1955, and 1956. Each 
degree of the average mean temperature over 70°F. 
equals one heat unit. Heat units are cumulative. Soil 
and air temperatures at the Northrup-King Research 
Farm near Minneapolis were also converted to heat 
units in 1956, using a base of 70°F. 


The dates for the first emerged crabgrass plants 
were June llth in 1954, June 4 in 1955. and June 9 in 
1956. In each instance approximately 25 to 30 heat 
units had accumulated. The average accumulated soil 
temperature heat units were slightly greater than the air 
— heat units at the date of emergence in 
1956. 


These results closely parallel W. H. Daniel’s obser- 
vations on crabgrass emergence in the Lafayette, In- 
diana, area. In each instance initial crabgrass emergence 
occurred following several days when air temperatures 
averaged in the 70°’s. 

In a laboratory study crabgrass emergence occurred 
in less than three days when a constant temperature 
of 75°F. was maintained. Approximately four days were 
necessary when a temperature of 72°F. was used. 


' Northrup, King & Co., Minneapolis, Minnesota. 


DANDELION CONTROL AS AFFECTED 
BY TEMPERATURE 
E. P. Sylwester' 


The most feasible and effective material for the con- 
trol of most broadleaved weeds in lawns is 2,4-D. Oc- 
casionaly imperfect kills are reported due to climatic 
conditions. Also, the control of dandelions and other 
broadleaved weeds presents a major problem in such 
areas as cemeteries and public parks which are heavily 
planted with desirable ornamentais and which are sub- 
ject to injury by herbicidal spray drift and fumes from 
carelessly applied 2,4-D. The following presentation is 
the summary of an extension resuit demonstration in a 
large, well kept cemetery at Dayton, Webster County, 
Iowa. It summarizes an attempt to spray for the con- 
trol of dandelions primarily so eariy in the spring that 
perennial ornamentals of all types would still be in the 
relatively dormant condition, hence less susceptible to 
herbicide injury. Applications were made at weekly 
intervals on April 6, 13, 20, 27 and May 4, 1956, utili- 
zing water soluble or dispersable types of 2,4-D and 
M.C.P. All applications were made using 1 gallon of 
water per square rod, low pressure and coarse nozzles. 


— 
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Briefly summarizing, Iowa in 1956, in the area men- 
tioned, had a cold, dry, early spring. 


Temp. % control 
at App. Material used and dosage June 22, 1956 
10%-all bloomed 
10% -all bloomed 
10%-all bloomed 


Date 

of App. _ I 

April 6,'56 40°Cold M.C.P. 1 lb/A 
2.4-D amine 1 Ib/A 
2,4-D paste 1 lb/A 


check all bloomed 
April 13 50°Cold, 
Windy M.C.P. 1 lb/A 10%-all bloomed 
2,4-D amine 1 lb/A 40°. -all bloomed 
2,4-D paste 1 lb/A 30%-all bloomed 
=? check all bloomed 
April 20 54°Fair, 
Cold M.C.P. 1 lb/A 40% -all bloomed 
2.4-D amine 1 70%-abnormal flowers 
2,4-D paste 1 lb/A 60% -all bloomed 
Check all bloomed 
April 27 57°Fair M.C.P. 1 lb/A 50% -abnormal flowers 
2.4-D amine 1 lb/A 80° -abnormal flowers 
2,4-D paste 1 lb/A 80%-abnormal flowers 
Check all bloomed 
May 4 72°Warm, 


90°. -abnormal flowers 
2,4-D amine 1 95°-abnormal flowers 
2,4-D paste 1 Ib/A 90°%-abnormal flowers 
Check all bloomed 


Fair M.C.P.1 1lb/A 


It is well known that plants in the active, leafy 
growing condition, full of photosynthetic products 
(starch) are more susceptible to 2,4-D than are slow 
growing, hardened, less leafy plants. Thus, in addition 
to temperature variations, there are also variations due 
to moisture, rate of growth and general physical condi- 
tions of the dandelions. 

Subsequent applications in May and June at the 
same rates as above resulted in practically 100% con- 
trol, regardless of material used. In all these later ap- 
plications, there was more succulent vegetative growth 
on the weeds concerned, soil moisture conditions were 
better and temperatures were higher. All around more 
favorable growing conditions resulted in more suscep- 
tible plants. By the same token, the later sprayings were 
made when susceptible ornamentals had already broken 
dormancy and were in susceptible growing condition, 
necessitating extremely slow, careful spraying. With 
careful spraying, damage to ornamentals was kept at 
a minimum. 

This preliminary work indicates at least that there 
may be seasons of unfavorable early spraying condi- 
tions. To undertake extensive spraying programs early 
in the spring may not be conducive to securing good 
chemical control of many broadleaved weeds. If after 
such procedure, respraying is necessary on a large 
scale, costs for labor would be doubled. From our ex- 
perience this year, there appears little possibility that 
the spraying can consistently be done early enough 
so as to make applications faster, and above all, safer 
in areas heavily beset with ornamentals. Early spraying 
would be worth trying in small areas where respraying, 
if necessary, would not be expensive. Careful, judicious, 
low pressure or sprinkling can application during the 
summer or early fall still appears to be the best solu- 
tion in areas heavily beset with ornamentals. 


1 Iowa State College, Ames, Iowa. 


EFFECT OF MCP AND 2,4-D UPON LEGUME 
SEEDINGS AND HAY YIELDS 
B. R. Churchill and B. H. Grigsby’ 


New seedings of small seeded- legumes often are 
overrun with annual broadleaved and grassy weeds. 
Unfortunately we are not conscious of these weeds 
until the first hay crop is ready to cut. Furthermore 
most of the seedings in Michigan are made in a small 
grain crop which further obscures the weed problem. 


For the past several years at Michigan State Uni- 
versity, the amine form of both MCP and 2,4-D have 
been applied to legume and legume-grass mixtures at 
various times and rates. In 1952 a mixture of alfalfa, 
alsike, ladino, red and sweet clover, bromegrass and 
timothy was spring seeded and sprayed with the two 
chemicals at the rate of one-half pound acid equivalent 
per acre. In 1953 the first cutting of hay was analyzed 
for composition. Ladino and alsike constituted a very 
small amount of the mixture and are not reported 
here. The combined grasses increased 7 percent in MCP 
treated plots and 14 percent in plots sprayed with 2,4-D. 
Sweet clover dropped from 18 percent in the check to 
less than 4 percent in the sprayed plots. Red clover in- 
creased slightly in sprayed plots. The percentage of 
alfalfa was not influenced by MCP but decreased 5 
percent when sprayed with 2,4-D. Total yield of hay 
was not affected by either MCP or 2,4-D. 


In early August of 1953 a mixture of alfalfa, red 
and ladino clover was seeded. Another mixture of red, 
sweet and alsike clover was also seeded. Fall and spring 
treatments were made at two rates with MCP and 2,4-D 
amines. Both chemicals reduced the percentage of al- 
falfa in the alfalfa mixture. Red clover predominated in 
the MCP plots while _ladino predominated in the 2,4-D 
sprayed plots. In the red clover mixture, MCP was less 
injurious to the red clover than was 2,4-D. Both prac- 
tically eliminated the sweet clover. 


The injurious effect of MCP on sweet clover and 
the tolerance of this chemical by red clover, led to 
further tests in 1955 and 1956 to remove sweet clover 
from red clover seedings. Sweet clover often is the 
worst weed in mammoth clover seed fields in Michigan. 
In 1955 a farmer’s field of mammoth red clover heavily 
infested with sweet clover, bull thistle, field pepper- 
grass, buckhorn and wild carrot was sprayed in April 
with MCP at rates of one-half and one pound acid 
equivalent per acre. The seeding had been made in 
the spring of 1954. Based on plant counts per plot, the 
treatment gave 84 percent control of sweet clover, 85 
percent control of field peppergrass, 90 percent control 
of buckhorn and 98 percent control of bull thistle at 
the one-half pound rate. Even better control was ob- 
tained at the higher rate. Good control of wild carrot 
was also obtained; however, plant counts were not made. 


_ A mixture of mammoth and sweet clover was seeded 
in April and August in 1955. Plots were sprayed with 
MCP and 2,4-D amines at various times and at two rates. 
In the spring seedings the sweet clover was controlled 90 
percent by one-half pound of MCP applied 6 weeks after 
seeding. Spring spraying in 1956 was delayed until May 2 
because of adverse weather and neither MCP nor 2,4-D 
gave any control of sweet clover even at the one 
pound rate. Yields from the MCP plots were equal to the 
check while yields from the 2,4-D plots were 48 percent 
of the check. Fall seedings were sprayed the following 
spring with MCP at one-half pound and one pound of 
MCP and 2,4-D. Control of sweet clover was 92 percent 
or better. Yields from the MCP sprayed plots were 94 
percent or better of the check. Yields from the 2,4-D 
sprayed plots were 63 percent of the check. 


In 1955 a mixture of ranger alfalfa and pennscott 
red clover was seeded with oats in April. About five 
weeks later plots were sprayed with one-half pound acid 
equivalent per acre of MCP and 2,4-D amines. In 1956 
a botanical composition analysis of the first cuttin 
showed that the check contained 35 percent alfalfa a 
yielded 4,219 pounds of dry hay per acre. Plots sprayed 
with MCP contained 37 percent alfalfa and yielded 4,119 
pounds of hay. Plots sprayed with 2,4-D contained 18 
percent alfalfa and yielded 4,070 pounds of hay per 
acre. 


In April 1955 pennscott red clover was seeded with- 
out a nurse crop and sprayed with one-half pound acid 
equivalent of MCP amine 6 weeks later. Yields from 
the first cutting in 1956 were reduced 20 percent by 
MCP. Such results need further investigation. The re- 
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duction in yield could very well have been the result 
of no weed or nurse crop competition in the sprayed 
plots. Where weeds were controlled, the clover made 
a full hay crop by late July. Other investigations have 
shown that excessive growth and heading of red clover 
in the year of seeding may result in lower yields the 
following year when first cuttings would normally be 
taken. 

As a result of these and other studies, recommenda- 
tions were made for the use of MCP as a means of con- 
trolling yellow rocket in established stands of alfalfa 
and new seedings of red clover. In 1955 and 1956 sev- 
eral over-state plots were sprayed with MCP for yellow 
rocket control with very satisfactory results. Recom- 
mendations have been to spray as late in the fall as 
possible after low temperatures have stopped the growth 
of the legume. It appears that MCP could also be useful 
for control of sweet clover and weeds in mammoth 
clover seed fields. The most consistently successful re- 
sults have been obtained when one-half pound acid 
equivalent per acre of the amine of MCP was applied 
in early spring before much growth of the red clover 
had taken place. Proper timing of the application has 
been very important in the experimental trials. 


All of the trials show that spraying five or six 
weeks after seeding will eliminate many of the weeds 
that otherwise will be a problem the next year when 
the hay or seed crop is harvested. 


1 Associate Professor of Farm Crops and Professor of Botany 
and Plant Pathology respectively, Michigan State University, 
East Lansing, Michigan 


PROMISING HERBICIDES FOR THE 
CONTROL OF ANNUAL BROMEGRASSES 
(Abstract) 

Dayton L. Klingman and Harold D. Kerr' 


Weed bromegrasses are usually classed as weeds but 
are common in pastures and ranges. They furnish con- 
siderable forage in their vegetative stage but become 
relatively unpalatable as they go from the vegetative to 
the reproductive stage of growth. This results in a short 
period of grazing. Also, because of their annual habit 
of growth, weed bromegrasses are subject to wide fluc- 
tuations in prevalence and productivity. More efficient 
selective control is sought of these annual weed grasses 
without causing injury to the desirable forage species. 


Materials and Methods 


An open area in a sparsely wooded native pasture 
was selected for this study. It had a depleted stand of 
Kentucky bluegrass with a heavy stand of Japanese 
chess, Bromus japonicus Thumb., and minor infestations 
of cheat, B. secalinus L., and downy brome, B. tectorum 
L. There was a mixture of broad-ieaved weeds includ- 
ing mouse-ear chickweed, Cerastium vulgatum L., 
wood-sorrel, Oxalis sp., and horsenettle, Solanum caro- 
linense L. 


Aqueous sprays of 2,3,6-trichlorobenzoic acid (Hey- 
den) (2,3,6-TBA) at 4, 8, and 12 pounds per acre, dalapon 
at 2, 4, and 6 pounds per acre, and amino triazole (ATA) 
at 2, 4, and 8 pounds per acre and combinations of ATA 
and dalapon at 1 + 2, 1 + 4, 2 + 2, pounds per acre 
were applied on December 12, 1955, and March 9, 1956, 
in a spray volume of 40 gallons per acre. The weed 
bromegrasses ranged from % to 1% inches tall at the 
time of spraying. Plots 7 by 20 feet were arranged in 
a randomized block design with three replicates. Birds- 


foot trefoil, var. Empire, was drilled into the sod with- 
out any cultural practices, on April 2, 1956. 


Visual estimates of stand of weed bromegrasses, 
injury to stand and/or vigor of Kentucky bluegrass 
and prevalence of broad-leaved weeds were made in- 
dependently by four field technicians June 16 to 19, 
1956. Stands of birdsfoot trefoil were counted August 
17, 1956, in seven 6 x 36 inch samples taken at random 
in each plot or in 10.5 square feet per plot. 


Experimental Results 


2,3,6-TBA showed great promise for selective control 
of weed bromegrasses in this experiment. There was 
almost perfect control of the weed bromegrasses from the 
March treatment of 2,3,6-TBA at the 4 and 8 pound per 
acre rates. Also, at these rates little injury was apparent 
on the Kentucky bluegrass found in the plots. There 
appeared to be some suppression in rate of growth, 
especially where 8 pounds was used, but stand of the 
Kentucky bluegrass appeared to be uninjured. 


It is notable that these rates of early spring treat- 
ment with 2,3,6-TBA not only controlled the annual 
broadleaved weeds but greatly retarded growth of 
perennials such as horsenettle, oxalis, and mouse-ear 
chickweed for at least the first half of the summer. 
Prevalence of topgrowth of the broadleaved weeds was 
reduced from 38 percent of the total vegetative growth 
in the check to 6 and 1 percent respectively by the 4 
and 8 pound treatments of 2,3,6-TBA. 


Establishment of birdsfoot trefoil, as expected, was 
a failure from plantings made 3% weeks later after 
treatment with 2,3,6-TBA. 

Where 2,3,6-TBA was applied at 12 pounds per 
acre, complete control of weed bromegrasses resulted 
but retarded rate of growth and some chlorosis resulted 
in Kentucky bluegrass. The injury, estimated as 14 
percent, was mostly a reduction in vigor and not a 
loss in stand. This treatment largely controlled broad- 
leaved weeds and prevented birdsfoot trefoil establish- 
ment. 

In plots getting treatments both on December 12, 
1955 and March 9, 1956 complete control of weed brome- 
grasses resulted but there was no great advantage over 
the single spring treatment. With the increased total 
rates of treatment there was increased injury to Ken- 
tucky bluegrass ranging from 4 per cent for the 4 
pound treatment up to 29 percent for the 12 pound treat- 
ment. Again, injury was evidenced by reduced vigor 
with some yellowing and browning of foliage, but only 
slight loss in stand. 

In the same experiment, dalapon was used at 2, 4, 
and 6 pounds per acre. The March 9 treatment resulted 
in good control of weed bromegrasses with 96, 97, and 
100 percent control, respectively. However, Kentucky 
bluegrass also was severely injured with 64, 77, and 
92 percent reduction in stand. This study, and others 
not reported here, indicate that dalapon has doubtful 
value for selective control of weed bromegrasses in 
existing sod. However, where a substitution of species 
in the sward is the objective, dalapon shows considerable 
promise. 

Relatively good stands of birdsfoot trefoil resulted 
when drilled 3% weeks following treatment. Where 2 
pounds of dalapon was applied there were 1.9 plants 
of birdsfoot trefoil per square foot. Where 4 and 6 
pounds were applied, there were 5.2 and 2.7 plants per 
square foot respectively. Broadleaved weeds appeared 
to be favored by the reduction in stands of grass and 
supplemental mowing was necessary for control of 
the broadleaved weeds. 

Where dalapon was applied both in late fall and 
early spring the results were similar to those reported 
above except that the percentage kill was a little higher 
for both weed bromegrasses and Kentucky bluegrass 
and broadleaved weeds tended to be slightly more pre- 
valent. 


Satisfactory control of weed bromegrasses, 98 per- 
cent, resulted from 8 pounds per acre of ATA, but the 
2 and 4 pound rates gave only 54 and 85 percent control, 
respectively. ATA was not satisfactory for selective 
control. The 8 pound treatment gave 70 percent re- 
duction in stand of Kentucky bluegrass. Also, preval- 
ence of broadleaved weeds was not reduced by any of 
the ATA treatments when observations were made in 
mid-June although early in the season chlorosis and 
reduced growth was evident on many of these species. 
Stands of birdsfoot trefoil tended to be better than 
on the untreated check, but not as good as was ob- 
tained from treatments with dalapon. 


Where ATA and dalapon were applied in combina- 
tions, the control of weed bromegrasses and injury to 
bluegrass was greater than where ATA was applied 
alone but not greater than where dalapon was applied 
alone at equivalent rates. Stands of birdsfoot trefoil 
were almost equal to those on plots treated with dala- 
pon alone. 


' Agronomists, Field Crops Research Branch, ARS, U. S. De- 
partment of Agriculture and Missouri Agricultural Experi- 
ment Station. 


THE INFLUENCE OF A CROSS WIND 
ON BANDED SPRAY APPLICATIONS 
C. L. Wilson and J. M. Deming! 


The effectiveness of a chemical spray application 
depends, in part at least, on the spray arriving at the 
soil surface at the location and in the concentration 
intended. One of the biggest uncontrollable factors in 
getting a spray to the soil is the wind. When overall 
applications are made, the effect of wind is minimized 
to some extent, but when band applications are made 
it is generally accepted that wind is very important. 

In view of this situation, a test was initiated to 
determine just how much effect wind has on the actual 
amount of spray deposited in an intended band. 

The nozzles used were Spraying Systems Tee Jet 
6502, 650067, and 650017. Pressures varied from 40 to 
100 psi. and the wind was applied parallel to the fan 
spray at speeds from zero to 17 miles per hour. The 
band distribution was measured by collecting the spray 
in flasks placed at the ends of parallel metal troughs 
placed perpendicular to the spray fan. Thus, each flask 
represented the spray collected in a definite increment 
of the spray band. 


The size of the nozzle used appeared to be of minor 
importance when the 6502 and the 650067 nozzles were 
compared but there was an increase in spray loss when 
the smaller (650067) nozzle was used. However, the 
smallest nozzle (650017) performed completely different 
from the others. With a 15 mph wind, 71% of the spray 
was lost from the band with 54% due to long distance 
drift (as differentiated from a lateral displacement of 
the spray). This 71% compares with 11% and 12% for 
the two larger nozzles. The difference in loss, per- 
centage-wise, is even greater at lower wind speeds. 


The influence of wind may be further illustrated by 
arbitrarily assigning a price tag of $2.50 per acre to 
the spray material. By spraying when the wind is only 
4 mph instead of 15 mph, $0.23 per acre is saved when 
using the 6502 nozzle and $0.33 per acre is saved when 
using the 650067 nozzle. But with the 650017 nozzle the 
savings would amount to $1.32 per acre and even then 
one-fourth of the spray would be wasted. Or putting 
it another way, the additional loss due to using a 650017 
nozzle rather than a 6502 nozzle would amount to 
$0.55 per acre with a 4 mph wind and would rise to 
$1.50 per acre with a 15 mph wind. 


Nozzle pressure produces a two-fold effect on the 
discharged spray. As the pressure increases, the nozzle 
velocity of the spray increases, tending to reduce spray 
drift. But higher pressures also cause the spray to 
break into smaller particles which tends to increase 
spray drift. These two forces nearly counteracted each 
other with the two larger nozzles but apparently the 
increase in velocity was a greater factor than the 
atomization because there was a slight increase in the 
percent of spray retained in the band as pressure was 
increased under the various wind speeds covered by 
the experiment. However, the trend was reversed with 
the smallest (650017) nozzle. Here the atomization was 
sufficiently great to cause a decrease in the percent of 
spray retained as the pressure increased. 


The size of nozzle to be used in applying herbicides 
in the band will depend on many factors including 
availability of water for dilution but the largest nozzle 
which can be used practically will cause the smallest 
loss of spray from the intended band. Nozzles of the 
size of Tee Jet No. 650017 are definitely too small to 
be used in band applications. 


1 Monsanto Chemical Company 


WEED CONTROL IN SEEDLING 
BIRDSFOOT TREFOIL (Abstract) 
Harold D. Kerr and Dayton L. Klingman! 


Weed control during the seeding year is important 
to insure successful birdsfoot trefoil stand establish- 
ment. Preliminary weed control studies have shown 
that sodium 2,2-dichloropropionate (dalapon) and 
sodium trichloroacetate (TCA) may be used in seedling 
birdsfoot trefoil for selective weed grass control. Single 
applications of the materials gave temporary weed 
grass control, but broad-leaved weeds were released 
and their competition became severe. It was the object 
of this study to test some mowing and herbicide com- 
binations for control of both broad-leaved weeds and 
weed grasses in seedling birdsfoot trefoil during the 
entire seeding year. 


Materials and Methods 


European type birdsfoot trefoil was planted at 10 
pounds per acre on April 4, 1955 at Columbia, Missouri. 
The trefoil emerged to a satisfactory stand along with 
a heavy infestation of Digitaria sanguinalis (L.) Scop., 
Acnida and Amaranthus spp., Polygonum pennsylvani- 
cum L., and Chenopodium album. 


A randomized split-plot experiment was started May 
19, 1955. On this date, the main-plot treatments applied 
were 3 pounds of dalapon per acre, 8 pounds of TCA per 
acre, and an untreated control. To supplement the main- 
plot treatments, sub-plot treatments were made during 
the summer of 1955 at the dates shown in the first 
three columns of Table I. On May 19, the seedling birds- 
foot trefoil was 3-5 inches tall, broad-leaved weeds 
were 12-18 inches tall, and weed grasses were 3 inches 
high. On May 28, broad-leaved weeds were 2 feet high 
and weed grasses were 4-6 inches tall. The inclined 
point method was used to determine relative frequency 
of the sward components, and counts of birdsfoot thre- 
foil stands were made in September of 1955. The ex- 
periment was mowed over-all on August 23, 1955. All 
plots were harvested three times during 1956 to further 
evaluate the treatment effects. 


Results and Discussion 
Birdsfoot trefoil establishment. The effects of the 
most promising weed control treatments on relative 
frequency of birdsfoot trefoil in 1955 are summarized in 
Table I. Frequency values are higher on main-plots 
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treated with 3 pounds of dalapon per acre. Of the sub- 
plot treatments, the two which included a mowing on 
either May 28 or June 18, a supplemental dalapon 
treatment on June 18, and an added mowing on July 
23 were superior to the others. That repeated herbicide 
treatments were beneficial in increased stand and 
vigor may be noted by comparing frequency values on 
the best sub-treatment as affected by main-plot treat- 
ments. On the dalapon and TCA treated main-plots the 
birdsfoot trefoil frequencies were 41 and 55, respec- 
tively; whereas, on the untreated main-plot, the relative 
frequency was only 22. 

Weed Control. Increased stands of birdsfoot trefoil 
resulted from the weed grass control (Table II with 
Table I). Mowing was necessary to control broad- 
leaved weed growth. However, removing broad-leaved 
weeds on the untreated control plots resulted in in- 
creased stands of weed grasses. 

Yield of birdsfoot trefoil. Great increases in yield of 
birdsfoot trefoil resulted from treatment. Highest yields 
came from plots given combination mowing and herbi- 
cide treatments consisting of two treatments with 3 
pounds per acre of dalapon on May 19 and June 18, 
and supplemented by three mowings during the sum- 
mer. It did not matter whether or not the first mowing 
was done on May 28, or June 18, previous to the sup- 
plemental dalapon treatments on June 18, 1955. The 
average yield of birdsfoot trefoil on plots given no sup- 
plemental herbicide treatment, but mowed four times 
during the summer of 1956, was 497 pounds of dry mat- 
ter per acre. Plots given dalapon June 18, as a supple- 
mental treatment, yielded 2,586 pounds of birdsfoot 
trefoil per acre. 


Table I. Relative frequency of birdsfoot trefoil (hits 
per 100 points)—1955. 
Main plots sprayed May 19, 1955 


Sub-treatments, 1955 (1) 3 lbs. 8 Ibs. Control 
May 28 June 18 July 23 dalapon TCA block 
M D M 41 55 22 
None M+D M 32 28 19 
None M+TCA M 17 14 4 
M M M 17 2 1 
M M D 16 2 1 


(1) Key: M = mowed, D =3 Ibs. dalapon, and TCA © 12 lbs. TCA 
Table II. Effect of weed control treatments on relative 
frequency of weed grasses (hits per 100 points)—1955. 

Main plots sprayed May 19, 1955 


Sub-treatments, 1955 (1) 3 lbs. 8 lbs. Control 
May 28 June 18 July 23 dalapon TCA block 
M 0.3 21 79 
None M+D M 4 14 16 
None M+TCA M 3 67 68 
M M D 33 116 85 
M M M 76 195 164 


(1) Key: M = mowed, D =3 Ibs. dalapon, and TCA = 12 lbs. TCA 

1 Agent (Research Agronomist) and Agronomist, respectively, 
cooperative employees of the Crops Research Branch, Agricul- 
tural Research Service, United States Department of Agri- 
culture and the Missouri Agricultural Experiment Station. 


AN APPRAISAL OF LOSSES IN GRAIN 
FIELDS CAUSED BY WEED COMPETITION' 
D. L. Canvin and George Friesen” 


In all previously published data on losses caused by 
weeds the greatest single loss is attributed to reduced 
crop yields. Record losses are estimates based on care- 
fully controlled experiments involving, in most cases, 
only one or two weed species. Percentage reductions in 
yield thus obtained may be very different from the 
actual losses occurring on the farm. The need for a 


method of determining the losses on farm fields over 
a wide area and an accurate assessment of these losses 
prompted the initiation of this project. 


Fifty fields were taken at random in an area within 
a 60 mile radius of Winnipeg. The fields were suitable 
for study if (1) they were seeded to wheat, oats, barley 
or flax in 1956 (2) the farmer’s permission could be 
obtained (3) they were at least 20 acres in size. 

Immediately after seeding, 10 paired plots each 
4’x 4’ in size were staked in the field. One plot of each 
pair was kept weed free by hand weeding. The species 
of weeds present and the relative numbers were re- 
corded. 

If the farmer intended to spray he was asked to 
spray 5 paired plots and to miss the other 5. However, 
most farmers who sprayed either treated all the plots 
or missed all of them. 

As the crops reached maturity a one square yard 
sample from each plot was harvested and yield deter- 
minations made. 

In the 25 wheat fields the average reduction in yield 
caused by weeds was 19.4%. In fields that were not 
sprayed (21 fields) the reduction was 21.0% and in 
fields sprayed (9 fields) 12.1%. Thus spraying reduced 
the loss in yield of wheat to some extent. However, yield 
reductions were not completely eliminated by spraying, 
probably for the following two reasons: (1) spraying 
too late (2) presence of resistant weeds. On fields which 
had been summer fallowed (18 fields) the previous year 
a 17% reduction occurred compared to a 24.9% re- 
duction in wheat sown on stubble land (7 fields). 


In regard to the weed species present, contrary to 
what should be expected because of the wide use of 
2,4-D and MCP, wild mustard was the dominant weed 
species in 6 of the 25 fields. The 6 fields had been 
summerfallowed the previous year. In none of the 
second crop fields was this weed the dominant species, 
probably due to spraying the previous crop which had 
been sown on fallow. 

Some examples of weed densities were 131.7 and 
405.5 weeds per square yards with mustard constituting 
29.2% and 86.5% of the totals. Reductions in yields for 
these fields were 18.2% and 31.2%. Where mustard was 
the main species the reductions in yield were in propor- 
tion to (1) total number weeds present (2) total num- 
ber mustard present. This was not true in the case of 
other species. 

Wild oats showed a serious competitive effect. The 
measured reductions were probably low in relation to 
the true reductions. This was due to the difficulty of 
identifying them at a stage early enough to insure that 
no competition had taken place by the time- they were 
removed. Counts were 116, 174 and 276 wild oats per 
square yard with corresponding reductions of 16.1%, 
36.1% and 47.2%. 

Green foxtail was found in high numbers on the 
lighter soils. Although the counts were high (ranging 
from 44-197 weeds per square yard) reductions in yield 
were not as great as with mustard and wild oats (14- 
16%) indicating that it is not too serious a weed if the 
crop advances rapidly. Under dry conditions the effects 
from the dense mats of green foxtail would probably 
have been greater. Other weeds of importance were 
redroot pigweed and wild buckwheat. 

A total of 19 oat fields were included in the study. 
An average reduction in yield of 10.6% could be attrib- 
uted to weeds. Since the average yield for all fields 
was approximately 60 bushels per acre, this constitutes 
a 6 bushel per acre decrease. In fields not sprayed the 
decrease was 6.5 bushels per acre representing a 10.8% 
reduction. In sprayed fields the reduction was 11.0 
bushels per acre or 15%. This paradox can be explained 
because wild oats or green foxtail were the major weeds 
in all the fields sprayed. (Possibly there was also some 
direct damage from 2,4-D). 

Annual grasses were the main problem in 13 of the 


19 fields. Total weed counts ranged from 100-1142 per 
square yards with green foxtail constituting 44 and 80% 
respectively. Yields were reduced 10.6 and 18.1 bushels 
per acre. 


Wild oat counts were 51 and 80 per square yard re- 
sulting in 15% and 23% decreases in crop yields. 


Broadleaved weeds present were redroot pigweed, 
wild mustard, Canada thistle and annual spurge. 


Only 3 barley fields were included, one with a weed 
count of 2143 per square yard with green foxtail con- 
stituting 75% of the total. In this field weeds reduced 
the yield by 22.5%. The other 2 fields had low weed 
counts, 89 and 25 per square yard resulting 10.3 and 
2.8% reductions in yield. 


The 2 flax fields had a total of 35 and 506 weeds per 
square yard resulting in 6.3 and 46.8% reductions in 
yield. The first field (low weed count) was treated 
with MCP, the other was not sprayed. This shows the 
relatively poor competitive ability of a flax crop and 
the value of treating with a selective herbicide. 


Considering all crops and all locations the weeds 
present in the field reduced the yield an average of 
15.9%. This figure agrees remarkably well with the 
estimated 15% reduction for all crops. 


Finally, what does this mean to the farmers? Taking 
only one crop wheat the estimated acreage in Manitoba 
is 2,073,000 acres, 829,200 acres or 40% were sprayed in 
1956 thus leaving 1,242,800 acres unsprayed. 


Calculated production (No handweeding) 


Sprayed 25,788,120 bus. 
Unsprayed 32,312,800 bus. 
Total 58,100,920 bus. 


Estimated total production 53,000,000 bus. (Canada 
Bureau of Statistics November 5, 1956). 


Calculated potential production (handweeded) 


Sprayed 29,353,680 bus. 
Unsprayed 40,888,120 bus. 


Total potential prod. 70,241,800 bus. 


Thus there was a loss of 12,140,880 bushels of wheat due 
to the competition of weeds. At an average price of 
$1.50 per bushel the farmers of Manitoba lost $18,211,320 
on their wheat crop alone. 


' This study was made possible through an Extra-mural Grant 
from the Science Service, Department of Agriculture, Ottawa. 
* Manitoba Agriculture College, Winnipeg, Canada. 


THE EFFECT OF SEVERAL HERBICIDES 
FOR THE CONTROL OF WILD OATS 
IN CEREAL CROPS AND FLAX 


George Friesen! 


The wild oat ranks as Manitoba’s number one weed 
problem. Cultural control measures are difficult, costly, 
and require many years of ceaseless effort. In the hope 
that a practical and economical chemical may be found 
for the selective control of wild oats in grain crops, the 
University of Manitoba is conducting a very extensive 
experimentation and research program. 

For the past three years a large number of herbi- 
cides have been applied in late fall for the control of 
wild oats in grain fields. The object of such treatment 
is to destroy the dormant wild oat seed or delay its 
germination. These tests have been conducted across 
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the province on some 20 farms where heavy infestations 
of wild oats were known to be present. The most en- 
couraging results have been with high rates of IPC, 
CIPC, TCA, 2,4-D amine, and 3,4-D. Unfortunately the 
results have not always been consistent. Sometimes ex- 
cellent results have been obtained whereas in other 
instances the results have not been impressive. Further- 
more, residual toxicity at time of seeding cereals in the 
spring is frequently encountered. The results obtained 
seem to depend on soil type, soil moisture, temperatures, 
etc. Variation in results, plus the high cost of such 
treatments, would make their wide-spread acceptance 
unlikely. 


With the introduction of CDAA as a selective herbi- 
cide has come new hope for the control of wild oats in 
grain fields, particularly barley and flax. This herbi- 
cide, along with other acetamides and dithiocarbamates, 
have been tested in Manitoba for the past two summers. 
Of this group, CDAA has been the most promising. 
When applied in the spring as a pre-planting treatment 
it has given excellent results at rates as low as two 
pounds per acre. Data from 1956 experiments are pre- 
sented. A granulated form of CDAA, tested for the 
first time this year and applied after seeding, has been 
equally promising. 


Table I. Effect of CDAA* and IPC* on Wild Oats 
and Flax 
Yield of Flax, Bus/acre 


B Seeding date after treatment 
Treatment sq. yd. 0 days 7 days 14 days 21 days 
Clean check 17.9 16.7 12.5 16.4 


0. 
Weedy check 12.2 6.8 6.4 5.4 1.5 
CDAA 3 lbs/A 2.2 12.1 13.4 16.0 14.5 
CDAA 6 lbs/A 1.1 16.9 17.3 18.6 18.2 
IPC 3 lbs/A 0.3 12.9 17.6 
IPC 6 lbs/A 0.0 XX XX XX 11.9 

Herbicides applied to wild oat infested soil on May 15 and 

incorporated into the top 2-3 inches with a rototiller. 
** Flax killed. 

Both CDAA and IPC were very effective in control- 
ling wild oats. Flax was undamaged in the CDAA plots 
even when seeded immediately after treatment. In the 
IPC plots flax was killed unless seeding was delayed 
from three to four weeks. 


Table II. Effect of CDAA on Barley Yields 
Seeding date after treatment 


Treatment* Odays Sdays 11 days 18 days 

bu/a bu/a_ bu/a_ bu/a 
Weedy check 40.6 50.0 35.1 9.9 
Liquid CDAA 2 lbs/A 56.1 66.7 47.2 32.6 
Liquid CDAA 4 lbs/A 45.4 58.1 36.3 39.1 
Granular CDAA 4 lbs/A §1.1 66.7 34.0 22.7 
Liquid CDAA 6 lbs/A 11.4 27.1 31.9 33.8 


* All CDAA treatments resulted in virtually complete control of 
wild oats. 

Increased barley yields resulting from decreased wild 
oat competition were evident when treated at rates of 
2 and 4 pounds per acre. The 6 pounds per acre rate 
was too toxic to allow seeding of barley immediately 
after treatment. 


Exciting as this may seem, much additional experi- 
mentation is necessary to determine the effectiveness of 
CDAA over a wide range of conditions. The encouraging 
results to date plus the large number of coded products 
undergoing screening trials each year indicates that re- 
lief from this serious problem may soon be at hand. 

Chemical control of wild oats in grain crops and flax 
is still in the “experimental stage.” Much is yet to be 
learned before any herbicides can be recommended for 
general farm use. We would not be overly optimistic, 
however, in saying that the day seems to be approaching 
when we may have a chemical method that is both 
economical and practical for the control of wild oats in 
grain fields. 


1 Manitoba Agricultural College, Winnipeg, Canada 
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WEED CONTROL IN CORN IN THE 
WET TROPICS (Abstract) 


Lowell S. Gleason! 


The predominant weeds in corn grown at low eleva- 
tion in the American tropics are annual grasses (Paspa- 
lum, Echinochloa, Digitaria, Panicum and Setaria spe- 
cies). When this type of weed is combined with heavy 
rainfall, it is difficult to keep corn clean by the conven- 
tional mechanical means. To help alleviate this problem 
a system of weed control is needed which employs a 
minimum of cultivation or a process which can be sub- 
stituted for mechanical cultivation. This paper outlines 
a system of weed control which can be used in the wet 
tropics and presents the data on which the formulation 
of this system was based. 

The data in Table I show that weed competition dur- 
ing the first four weeks of the growing season causes a 
significant reduction in yield and that it is of doubtful 
advantage to maintain corn weed-free for longer than 
four weeks. For example, all experiments suffered heav- 
ily when subjected to weed competition for a period of 
four weeks. Correspondingly, an increase in yield was 
noted for each additional week the corn was maintained 
weed-free until the fifth week during which a gain in 
yield was shown only in the 1956 irrigated experiment. 

These results indicate that it is important to keep 
corn clean from planting time until the corn is 4 weeks 
old or about 3 feet tall, which is when corn starts to 
shade the row. To accomplish this, a banded pre-emerg- 
ence application of either 2,4-D or DNBP can be used 
and followed with a combination of either cultivation, 
cutting, oil spray or herbicide application. 


Table I. Yield of corn in bushels per acre from plots 
subjected to weed competition for varying intervals 


of time. 
Environment Yields in Bushels pee Acre 
Grown with weeds 1956 R- 1956 I+ 1955 I 1955 R 
1 week 63.1 31.4 29.5 35.0 
2 weeks 58.8 29.5 26.9 37.8 
3 weeks 27.6 24.3 19.7 28.0 
4 weeks 16.6 24.2 10.4 11.9 
5 weeks 10.0 7.1 6.4 14.5 
Grown weed-free 
1 week 51.4 20.6 34.6 27.6 
2 weeks 59.4 26.2 34.8 29.5 
3 weeks 61.0 33.2 34.9 30.6 
4 weeks 65.8 39.2 40.5 38.4 
5 weeks 64.5 43.0 39.0 35.2 
L.S.D 5% 1% 
56R 8.6 11.1 
561 5.0 6.7 
561 5.4 7.1 
55R 5.8 A 


R Indicates grown under rainfall conditions 
++I Indicates grown under irrigation 


The application of 2,4-D or DNBP is made 3 days 
after planting when approximately one-half of the cole- 
optiles are above the ground. This reduces the danger of 
damage from 2,4-D leaching to the root zone and the loss 
of chemicals by volatilization. It is also the time when 
the annual grasses are most sensitive to an application 
of 2,4-D or DNBP. 

A banded application is used primarily to reduce the 
cost of the chemical. Also, the center of the row would 
have to be cleaned later even if a herbicide application 
is made to the entire row. 

The second operation is made in two weeks when 
the corn is approximately 1 foot tall and the grass is 4 
inches tall but has not yet formed a sod. The nature 
of this operation will depend on the conditions at that 
time. If possible a cultivator with sweep type shovels 
should be used to kill as much of the grass as possible. 
Or, if the field is too wet, the grass is cut with a rotary 
cutter that fits between the rows of corn. 


The third and last operation is made during the 
fourth week when the corn is approximately 36 inches 
tall. The nature of this operation also depends on the 
soil conditions. If the soil is dry another cultivation is 
made. If the soil is wet the rotary cutter is used and 
followed by an application of oil or a fortified oil. 
An herbicide such as CMU or dalapon can be used with- 
out damage to the corn, but cost often prohibits such a 
practice. The oil application can be either 20 gallons 
per acre of diesel oil or 15 gallons of diesel plus 1 quart 
of Pentachloro phenol. The latter should be used when 
the growth of grass is heavier. 

Observations of corn in which the cutter and oil sys- 
tem have been used indicate that there is less lodging 
due to failure of the roots. This may be due to less root 
pruning or less soil compaction by the tractor. 


' Rockefeller Foundation, Mexico City, Mexico. 


CROP USES OF THE SUBSTITUTED 


UREA HERBICIDES (Abstract) 
Florian J. Otto! 


Many people think of the substituted urea herbicides 
only in terms of the 80 percent monuron wettable 
powder, which was first known as CMU. Actually, how- 
ever, DuPont has prepared and studied over a thousand 
herbicidal compounds in this family. At the present 
time, two, monuron and diuron, are being offered for 
commercial use. A third, neburon, is being carefully 
evaluated by DuPont and by experiment station per- 
sonnel. A fourth, fenuron, is also being investigated by 
research people, primarily for control of brush and 
noxious weeds. 


All four are formulated as wettable powders, and we 
are also studying other formulations such as pellets and 
liquid suspensions of monuron and diuron. It is the 
liquid suspension of diuron which is being used com- 
mercially for pre-emergent weed control in southern 
cotton. 


Thus far, “Karmex” W monuron herbicide has been 
registered with the U. S. Department of Agriculture for 
selective weed control in about ten different crops, in- 
cluding sugar cane, pineapple, asparagus and ornamental 
bulbs; and, in limited areas, citrus and irrigated cotton. 
“Karmex” DW diuron herbicide, which is a newer prod- 
uct, is registered for just as many. Of the two, we expect 
diuron to be preferred for many crop uses. Diuron is 
now recommended for sugar cane, pineapple, cotton, po- 
tatoes, and in limited areas for peppermint, caneberries, 
grass seed crops, and alfalfa. It is expected that grapes 
may be added to the list by 1957. In addition, both com- 
pounds are registered for use in irrigation and drainage 
ditches and for spot treatment of perennial weeds in 
cropland. 


In their effect on most plant species, monuron and 
diuron are generally considered to be almost equal, 
while neburon and fenuron are less toxic to most plant 
life. 

Some of the crop plants which seem most tolerant to 
substituted urea compounds under various conditions of 
soil type and rainfall are asparagus, sugar cane, pine- 
apple, grapes, and citrus trees. 

Soil type is especially important since all four sub- 
stituted ureas are applied only as soil treatments. 

In general, it has been found that soil adsorption of 


monuron and diuron increases as the content of organic 
matter or clay increases. In soil adsorption studies, di- 


uron has been adsorbed at higher rates than monuron 
on all soils tested. 


The wide range of water solubility among the sub- 
stituted ureas is one characteristic which gives this 
family of herbicides their versatility. Higher rainfall 
areas in the eastern part of the North Central area have 
found that diuron is more satisfactory than monuron 
because it is only about one-sixth as soluble. 


In drier areas monuron, with a solubility of 230 parts 
per million, usually provides better results. Neburon 
dissolves in water at the low rate of five parts per mil- 
lion, a substantial safety factor which may give neburon 
a place for chemical weed control in crops where other 
compounds have not been successful. 


In dormant alfalfa, dormancy provides a safety factor 
for the crop in areas where diuron is now recommended. 
At other stages crop plants are also especially tolerant 
of chemicals. For example, pre-emergence and post- 
emergence timing are critical factors in the application 
of chemicals to certain crops. 


Chemical applications at lay-by time may carry cer- 
tain crops through to harvest—provided we can develop 
ways to get the chemical on without damaging the crop. 
Lay-by treatment is proving successful in irrigated cot- 
ton in Arizona, and it looks promising for potatoes in 
the North Central area, and possibly for other crops. 
At lay-by, the crop plant is stronger than in earlier 
stages, and may be more tolerant of the chemical. How- 
ever, we need to know more about the effect of lay-by 
applications on both weeds and crops. 


As I have already indicated, one of the greatest safety 
factors is in the properties of the compound itself. The 
properties of neburon, for example, make it look prom- 
ising for selective weed control on such crops as carrots, 
tomatoes, spinach, cabbage, beans, soybeans, strawber- 
ries, celery, onions, beets, cantaloupe, small grains, pea- 
nuts, and various other crops where chemical weed con- 
trol has been difficult or impossible. 


' Agricultural Service and Development Representative, E. I. Du- 
Pont deNemours and Company (Inc.). 


CONTROL OF JOHNSON GRASS 
IN SORGHUM' 
A. F. Wiese and H. E. Rea” 


Johnson grass is a serious pest on 2 million acres of 
irrigated sorghum in the Panhandle of Texas. Chemicals 
were used for the experimental control of this grass in 
two sorghum fields near the Amarillo Experiment Sta- 
tion in 1955. 


Johnson grass in untreated areas matured 9,860 heads 
per acre in one field and 78,400 in the other. Oiling of 
the crowns with naptha as suggested by Rea, Norris, and 
Elliott (2), spot treatment with dry sodium chlorate 
similar to the method suggested by Willard (1), and dry 
application of TCA (sodium salt) were used for control 
of the light infestation. The grass was spot oiled 4 times 
and the TCA and sodium chlorate were applied twice 
during the growing season. Four-row plots 300 feet long 
were used. The field was pre-irrigated and the crop 
received 4 irrigations. As can be seen in Table 1, the 
TCA and sodium chlorate were not as effective in con- 
trolling the Johnson grass as the naptha. The unsatis- 
factory results with TCA and sodium chlorate probably 
occurred because the irrigation water leached the herbi- 
cides too deeply into the soil. The cost per acre for 
labor and material for oil, TCA and sodium chlorate 
were $22.54, $22.00 and $26.78, respectively. 


Table I. Johnson grass control, costs and sorghum yield 
after control practices in light infestation 
Johnson grass 
_ control Sorghum Cost 
Ist year 2nd year' yield per acre 
Percent Percent Lbs./acre Dollars 


Control practice 


Untreated 0 0 2,531 

Naphtha 96 62 2,153 22.54 
Sodium chlorate (dry) 78 12 1,615 26.78 
TCA (dry) 30 21 2,168 22.00 


' All plots untreated 2nd year. 

Four crown-oilings, a broadcast application of dry 
sodium chlorate at 3 pounds per square rod and overall 
sprays of TCA and dalapon (sodium salt of 2,2-dichloro- 
propionic acid) both at % and % pound per square 
rod were used in the more heavily infested field. Crown 
oilings were made soon after emergence of the grass 
in the crop and until sorghum boot stage. Sodium 
chlorate, TCA and dalapon were applied at the boot 
stage of the Johnson grass just prior to the last irriga- 
tion. All of the control practices except crown-oiling 
ruined the sorghum (see Table 2). Naphtha gave ex- 
cellent control in 1955 and these plots remained fairly 
clean in 1956. Dalapon at % pound per square rod gave 
fair control of old grass and excellent control of seed- 
lings in 1955. The plots treated with % pound per square 
rod of dalapon also remained fairly clean in 1956. 
Sodium chlorate killed all Johnson grass in 1955, but 
heavy infestation by seedlings had occurred on the 
chlorate plots by September 1956. 


Table II. Johnson grass control, costs and sorghum yield 
after control practices in heavy infestation. 


Johnson grass 
___ hum Cost 

Lbs. lst year 2nd year! peracre per acre 
Control Practice sq.rd. Percent Percent Pounds Dollars 

Untreated 0 0 1,674 
Naphtha 99 52 2,058 58.80 

Sodium chlorate 

(dry) 3 100 0 0 80.80 
CA Vy 81 26 506 30.40 
TCA lg 60 37 628 15.20 
Dalapon V4 79 63 0 59.20 
Dalapon Vy 68 37 209 31.60 


' All plots untreated 2nd year. 

Additional trials of chemicals for the crown-treat- 
ment of short Johnson grass were made in a heavily in- 
fested noncrop site in 1956. Applications were made on 
May 9, May 29 and June 14 to the Johnson grass crowns 
with a knapsack gravity-flow sprayer. Sodium chlorate 
at % or 1 pound per gallon of water, hexachloroacetone 
at % pound per gallon of naphtha and % or % pound of 
Baron (2-(2,4,5-trichlorophenoxy) ethyl 2,2-dichloro- 
propionate) per gallon of naptha killed the grass to 
the ground and prevented regrowth of the old plants. 
Dalapon at 1/5 pound per gallon of water and 1/10 or 1/5 
pound per gallon of a 50 percent oil and water emulsion 
reduced the stand of the grass 95 percent. Dalapon at 
1/10 pound per gallon of water reduced the stand 76 
percent. Applications of naptha reduced the stand of 
the grass 73 percent. Observation of the plots in the 
fall showed that Johnson grass seedlings had reinfested 
all plots except those treated with sodium chlorate. 
Additional trials will be needed to determine the suita- 
bility of the new methods for the treatment of scattered 
infestations of Johnson grass in crops. Their use for this 
purpose might be unreliable and hazardous. 


Literature Cited 
1. Willard, C. J. We can control Johnson grass. Ohio 
Ext. Bul. 342. 1953. 
2. Rea, H. E., Norris, M. J., and Elliott, F. C. Spot-oiling 
Johnson grass. Texas Agr. Ext. Bul. B-808. 1955. 


' Contribution from the Texas Agricultural Experiment Station 
and the Soil and Water Conservation Research Branch, A.R:S., 
U.S.D.A. Approved as TAES T.A. 2533. 

2 Assistant Agronomist at Bushland, Texas, and Associate Pro- 
fessor at College Station, Texas, respectively. 
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2,4-D AND MCPA (MCP) COMPARED IN 
CONTROLLING WEEDS IN GRAIN CROPS 
THROUGHOUT THE CANADIAN 
PRAIRIE PROVINCES 
H. E. Wood! 


The rapidly increasing interest in and use of 2- 
methyl-4-chlorophenoxyacetic acid (MCPA) for the 
control of the broadleaved weeds in certain crops 
throughout the Prairie Provinces of Canada during the 
last two years has been little short of phenomenal. Soon 
after the introduction of 2,4-D more than ten years ago, 
MCPA was used in some of the initial trials. As it 
seemed less effective on the common run of weeds under 
test at that time it was dropped from trials and for some 
years was pretty much forgotten. 


Revived interest in MCPA can be attributed to sev- 
eral factors; two of which are: 


(1) MCPA is more effective than 2,4-D in the control 
of several weed species, of which Hemp Nettle (Galeop- 
sis tetrahit L.) is an outstanding example. 


(2) MCPA is less harsh than 2,4-D to certain crops, 
particularly oats, flax and legumes and to wheat and 
barley at the susceptible stages (emergence to 3-leaf). 


It, therefore, seemed appropriate that a careful ap- 
praisal of the performance of these two herbicides be 
made at this time. The writer, in addition to his own 
observations, has had three main sources of information 
on which to base this paper, viz: 


(1) Trials on 17 farms in Manitoba during 1956, in which 
5-acre blocks of flax and oats, having the ordinary run 
of weeds for the area, were sprayed with MCPA ester, 
2,4-D ester, and 2,4-D amine. 


(2) The opinion of some fifty fieldmen and farmers 
through a Questionnaire distributed at the time spray- 
ing was underway during 1956. 

(3) The considered opinion of the majority of weed re- 
search men across the Prairie Provinces. 


There was almost complete agreement that MCPA, 
even though the dosage exceeded that of 2,4-D, was less 
harsh on oats, flax and a number of legume crops 
(alfalfa, sweet clover, field and canning peas). 


While 2,4-D has been quite generally used on oats 
over the years, careful observation has seldom failed 
to show the ester and often the amine caused basal 
weakness, a reduction in plant height, a “blasting” of 
heads and a resultant lowering of yield, following the 
earlier tendency to “onion leaves’. These visible mani- 
festations of damage are almost completely lacking with 
MCPA, which allows for a longer “safe period” in which 
to spray. 

Flax, while usually showing phytotoxic effects fol- 
lowing the application of even moderate doses of 2,4-D, 
especially the ester formulation, as indicated by a weak- 
ening of above-ground parts, seldom fails to make satis- 
factory recovery, although usually there is some delay 
in ripening, from a few days to at times as much as two 
weeks. Substituting MCPA largely overcomes this haz- 
ard and markedly reduces delay in maturity. MCPA 
permits of application, where desirable from the time 
the flax is in the three-leaf stage up to the first appear- 
ance of budding. 


2,4-D is generally recognized as hazardous when 
used on legumes, even though under such favorable con- 
ditions as a heavy companion crop there have been many 
instances where it has been used advantageously. The 
amine, and more particularly the sodium salt of MCPA, 
is so much more desirable for use on legumes, that in 
future 2,4-D might well be considered as no longer suit- 
able for legume crops, except for pre-emergence treat- 
ment. 


Wheat and barley present a different approach. The 
widespread use of 2,4-D, mainly the ester, over the past 
10 years to control broadleaved weeds in wheat and 
barley has generally proven effective with little evi- 
dence of damage to either crop. 


The mixing of 2,4-D and MCPA prior to application 
appears to have received little attention. In the limited 
trials that have been carried out, there would seem 
little or no advantage of such mixing and possibly dis- 
advantages. H. A. Friesen, Lacombe, Alberta, in 1956 
used several mixtures on oats and summarizes by stat- 
ing: “The addition of 2,4-D to MCPA did not appear to 
enhance the effectiveness of the MCPA.” 


A comparison of the effects of MCPA and 2,4-D for 
weed control is more difficult and complicated than 
of the effect of these two herbicides on crops. The 
marked variation of weed species from area to area and 
their behavior under differing soil, climatic and other 
factors, is but one complicating factor. Several weed 
species are more effectively controlled with MCPA, 
whereas some of the Prairie’s most widespread and 
the troublesome weeds respond better to 2,4-D. 


Research in European countries and on this Contin- 
ent has established MCPA as being more effective on 
certain weeds than was 2,4-D. As already mentioned 
hemp nettle does not respond to 2,4-D, whereas MCPA 
gives a varying measure of control, dependent upon such 
factors as age of plant, climatic conditions, formulation, 
rate, etc. Canada thistle is somewhat more effectively 
controlled with MCPA; hoary cress, tall buttercup, tar- 
tary buckwheat and purple cockle probably should be 
included as responding likewise. Turning next to the 
very considerable group of weeds that may be described 
as “easier to kill,” MCPA and 2,4-D are more compar- 
able, although under some conditions it may be advisable 
to increase the dosage of MCPA. 


It is the “harder to kill” weeds that present the prob- 
lem of comparing these chemicals. Again there is almost 
unanimity of opinion that MCPA is less effective than 
2.4-D on these. Discussion will be limited here to three 
species that come within this grouping, viz., perennial 
sow thistle, Russian thistle and wild buckwheat. Almost 
all sow thistle is more satisfactorily controlled with 
2,4-D than with MCPA. It is only possible to obtain a 
measure of control of Russian thistle and wild buck- 
wheat by treating at early stages of growth using higher 
dosages of 2,4-D ester with the preference for the low 
volatile formulation. Recent trials, in which two appli- 
cations made at about 10-day intervals of 4 oz/A each, 
rather than a single application of 8 oz/A have shown 
promise. To what extent under farm conditions this 
may be practical has not as yet been established. 


The points discussed indicate that under some condi- 
tions the choice between 2,4-D and MCPA is not always 
easy. Under the present price differential, and when 
increased dosage is considered, the acre cost for mate- 
rials favor 2,4-D. Even so, and provided MCPA will con- 
trol the weed problem encountered in oats, flax and 
legumes, the increased yields that may be anticipated 
should much more than offset the additional cost. 


Where the weed problem is known beforehand to 
be of the harder to kill kind and that the use of 2,4-D 
or MCPA at higher than recommended rates is antici- 
pated, crops most tolerant to these herbicides should be 
planted rather than the more sensitive ones—wheat and 
barley rather than oats or flax. 


The most difficult decision has been left to the close 
of this paper—which herbicide to use in a crop of oats 
or flax badly polluted with mixed weed species definite- 
ly of the harder to kill group. My suggestion: for oats 
it may be necessary to use up to 10 oz/A acid MCPA 
applied in the very early stages of weed growth; for flax 
up to 6 oz/A acid 2,4-D ester, and here again very early 
application. 


' Manitoba Department of Agriculture, Winnipeg, Canada. 
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SIMAZIN AND RELATED TRIAZINE 


COMPOUNDS AS PRE-EMERGENCE 
AND POST-EMERGENCE HERBICIDES 


Clayton E. Bartley' 


During 1955, Geigy Chemical Corporation released to 
experiment station personnel for test purposes, an ex- 
perimental herbicide designated Geigy 444E (Chlorazin). 
The herbicide contained as active ingredient 2-chloro- 
4,6-bis- (diethylamino) -S-triazine. 

Preliminary screening tests, and field tests conducted 
during 1954 and 1955, indicsted that Geigy 444E might 
be useful as a pre-emergence or post-emergence herbi- 
cide on a number of crops which included corn, cotton, 
snapbeans, peas, carrots, onions, potatoes, and a few 
other crops. A number of research workers conducted 
continued tests with Geigy 444E during 1956. Generally, 
the compound has to be used at a dosage rate of 6 to 8 
pounds per acre to obtain effective weed control. At the 
above dosage rates, the compound is rather effective 
against broadleaf weeds but is not too effective against 
grassy weeds. 

During 1956, an experimental herbicide related to 
Geigy 444E and Designated as Simazin, was released to 
experiment stations for test purposes. I would like to 
briefly summarize the results obtained with Simazin by 
various research personnel during the past season, and 
then report on results obtained with several related 
triazine compounds in our field test plots. 

Simazin, chemically, is 2-chloro-4,6-bis-(ethylamino) - 
S-triazine. The technical product is a white crystalline 
substance having a melting point of 126°C., and is in- 
soluble in water. Simazin is comparatively non-toxic; 
the acute oral LD; to mice is approximately 5 
gr./kg. 

Compared to Geigy 444E, Simazin appears to be 4 to 
6 times more effective in controlling weeds. During 1956, 
the majority of research workers have reported obtain- 
ing control of most weeds for a complete season, follow- 
ing a pre-emergence application of Simazin at a dosage 
rate of about 2 pounds per acre. The effective dosage 
rate may be greater or less than 2 pounds per acre, de- 
pending somewhat upon the soil type and predominant 
weeds present. In sandy soils, some research workers 
have obtained excellent weed control with Simazin at a 
pre-emergence dosage rate of 1 pound per acre. 

Simazin has appeared promising for weed control in 
several crops, but has been outstanding for weed con- 
trol in field and sweet corn. A pre-emergence applica- 
tion at a dosage rate as high as 16 pounds per acre has 
not visibly injured corn, and, as mentioned previously, 
a dosage rate of about 2 pounds per acre has yielded 
control of a number of weeds for a complete season. 
Some of the weeds which have been controlled include 
pigweed, lamb’s quarters, mallow, witchgrass, night- 
shade, foxtails, velvet leaf, smartweed, knotweed, mus- 
tard, crabgrass, purslane, ragweed, Western water hemp, 
carpetweed, bull nettle, Shepherd’s purse, water grass, 
and morning glory. In some cases, weeds such as bind- 
weed, quackgrass, wild buckwheat, white cockle, nut 
grass, and Canada thistle have not been controlled at 
the lower dosage rates of Simazin, although some of 
these weeds such as bindweed and quackgrass have been 
controlled at dosage rates of about 6 to 8 pounds per 
acre. 

An interesting side-reaction is the stimulating effect 
which applications of Simazin appear to produce in corn. 
It has been noted by several research workers that the 
corn plants growing in Simazin-treated soils are larger 
in size, greener in color, and produce greater yields of 
corn than produced in adjacent plots treated with other 
herbicides. At the present time, we are unable to satis- 
factorily explain the mechanism producing this apparent 
stimulation. 

In addition to corn, Simazin has appeared promising 


for weed control in a few other crops, including toma- 
toes, grapes, potatoes, asparagus, and a few other orna- 
mental crops. 

Presently, we are attempting to obtain information 
on the residual activity of Simazin in various types of 
soil. Indications are that the compound, when used at a 
dosage rate of 2 to 4 pounds per acre, will not persist 
in the soil the following year, although additional studies 
will be conducted for clarification. 

Simazin was sold on a limited scale in Switzerland 
during the past season for use as a soil sterilant or con- 
trol ot weeds along railroad beds, pathways, and rights- 
of-way. Generally, it was suggested that the compound 
be utilized at a dosage rate of 5 to 10 pounds per acre, 
with a sufficient quantity of water applied for penetra- 
tion of the material to root systems of weeds. We have 
tests underway in this country in which Simazin is being 
tested as a soil sterilant. 

In regard to the newer triazine compounds, 5 such 
herbicidal candidates were field tested during the past 
season, comparing their activity to Geigy 444E, Simazin, 
and suitable standards. The newer triazines tested in- 
cluded the compounds G-27901, G-30028 (Propazin), 
G-30031, G-30044, and G-30451. Following is the chemi- 
cal configuration of each compound and their chemical 
relationship to each other: 


(2) 
Cc 
4 € ©) 
2 4 6 
444 Cl N(C2sH5)2 N(CoH5)»2 
Simazin Cl NHC.H; NHC:H; 
G-27901 Cl NHC2H; N(C2H5) 
G-30031 Cl N(C2H;)2 NHCH < ae 
CH, H: 
G-30028 Cl NHCH< NHCH < 
G-30451 Cl NHC;H; NHCH < a 
G-30044 OCH, NHC2H; NHC:H; 


Each of the triazine compounds was tested as both 
pre-emergence herbicide and post-emergence herbicides. 
The tests were conducted in a clay loam soil having a 
pH value of 6.6 and an organic matter content of 5.2%. 

In the pre-emergence test, the general procedure was 
as follows: 2 rows of each of the following crop seeds 
were planted June 13. . . oats, soybeans, wheat, alfalfa, 
snap beans, ladino clover, lima beans, cotton, peas, 
spinach, carrots, onions, rye grass, corn, and cucumbers. 
On June 14, one day after planting, each of the various 
chemical compounds was applied by spraying across 
or perpendicular to the planted rows. Each of the 
experimental compounds was used at dosage rates of 2, 
4, and 8 pounds per acre, except Simazin, which was 
utilized at dosage rates of %, 1, 2, 4, and 8 pounds per 
acre. Sinox, CIPC, and CDAA, used as standards, were 
applied at 4 pounds per acre. Each treatment was ap- 
plied as a 4-foot wide band, making each plot 4 feet 
wide by approximately 75 feet long; each treatment 
was replicated 3 times, with unsprayed check plots 
maintained. The chemicals were mixed with water 
applied at a rate of 36 gallons per acre. 

The plots were rated for weed control and crop re- 
action on July 18 (about 1 month after application) and 
again on August 22 (about 10 weeks after application). 
Predominant weeds present in the plots included pig- 
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weed, lamb’s quarters, ragweed, common purslane, 
smartweed, horse nettle, crabgrass, quackgrass, foxtail, 
and barnyard grass. 

Weed control and selectivity exhibited by the com- 
pounds differed quite extensively. The results of the 
pre-emergence test can be summarized as follows: 


1. At equivalent dosages, none of the compounds 
equalled Simazin for control of broadleaved and 
grassy weeds. Simazin, at a dosage rate of 1 
pound per acre, gave 99% control of broadleaved 
weeds and 86% control of grassy weeds for 10 
weeks; the 2 pound dosage rate yielded 100% and 
96% control, respectively, of ‘broadleaved and 
grassy weeds. 
With the exception of G-30044 and G-30451, each 
of the triazine experimental compounds even at the 
lowest dosage rate of 2 pounds per acre, gave over 
90% control of broadleaved weeds 10 weeks after 
application of the herbicides. Control of grassy 
weeds was less satisfactory at the lowest dosage 
rate; it varied from 22% with Geigy 444E to 84% 
control with G-30028. 
G-30028 and G-27901, at the 4 pound dosage poy 
gave 99% control of broadleaved weeds and 80° 
control of grassy weeds for 10 weeks. 


Each of the triazine compounds was superior to 
the standard materials for weed control. 

As far as selectivity is concerned, corn is tolerant 
to each of the triazine compounds tested. 

The most susceptible crops utilized in the test 
appeared to be alfalfa, clover, spinach, and cu- 
cumbers. 

At a dosage rate greater than 1 pound per acre, 
Simazin injured all crops except corn. 

G-30028 performed very comparable to Simazin 
except cotton was more tolerant to G-30028 than 
to Simazin. 

G-27901 was less selective than Geigy 444E but 
was more selective than Simazin. G-27901, at a 
dosage rate of 2 pounds per acre, did not appreci- 
ably injure soybeans, lima beans, cotton, peas, or 
corn. 

G-30031 appeared promising for weed control in 
soybeans, cotton, and peas, as well as corn. 
G-30044 did not injure many crops, but generally 
weed control was inferior to that obtained with 
the other compounds. 

G-30451, at a dosage rate of 4 pounds per acre, 
yielded 86% weed control; oats, soybeans, cotton, 
carrots, and corn tolerated the compound at this 
dosage rate. 

A post-emergence test was conducted in which the 
same crops, size of plots, number of replications, and 
experimental chemicals were utilized as in the previ- 
ously mentioned pre-emergence test. However, G-30031 
was used only at the 2 lower dosage rates of 2 and 4 
pounds per acre because of an insufficient amount of 
the chemical, and the % and 1 pound dosage rates of 
Simazin were not applied. 

The various crop seeds were planted July 30, herbi- 
cides applied as an overall broadcast spray on August 
22, and weed control and crop ratings obtained Septem- 
ber 29. The post-emergence information cannot be con- 
sidered as final, because the test was conducted in an 
area where a different test was performed a few weeks 
previously, and there were indications of residual action 
exhibited by some of the chemicals utilized in the previ- 
ous test. The data can be regarded only as a guide for 
future tests. 

Weed control and crop selectivity ratings were ob- 
tained 5 weeks after application of the herbicides. As 
far as weed control is concerned, the most active com- 
pound appeared to be G-30044 (which was one of the 
most inactive compounds when applied pre-emergence). 
G-30044, at a dosage rate of 2 pounds per acre, gave 93% 


weed control; however, this compound exhibited a very 
low order of selectivity. G-30031, at 2 and 4 pounds per 
acre, yielded 72% and 92% weed control. The remaining 
compounds gave weed control varying between 50% and 
87% at the various dosage rates. In our tests, Simazin 
has exhibited little activity when applied post-emer- 
gence to weeds, other than through root contact. 


In regard to selectivity in the post-emergence test, 
none of the experimental compounds except G-30044 
were injurious to corn. Geigy 444E possessed the high- 
est degree of selectivity although weed control was in- 
ferior to that obtained with some of the other triazine 
compounds. In addition to corn, the test indicated that 
G-30028 may be utilized as a post-emergence spray on 
such crops, as carrots, peas, and cotton. G-2791 per- 
formed satisfactorily on snapbeans, cotton, and peas. 
G-30031, at the 2 and 4 pounds dosage rate, injured all 
crops except cotton and corn. 


Summarizing, Simazin appears to be outstanding as 
a pre-emergence application for weed control in corn; 
in addition, the compound has shown indications of sat- 
isfactory use in other crops such as tomatoes, potatoes, 
asparagus and grapes. Its use as a soil sterilant also 
should be explored more fully. A method of analysis for 
determining residues is available; residue analysis in 
corn is now being performed. A rather ample supply of 
Simazin will be available for test purposes during 1957, 
formulated as a 50% wettable powder and also in a pel- 
letized form. 


Preliminary results with related compounds indicate 
that several such herbicides may be useful on different 
crops. Experimental samples of G-27901, G-30028, 
G- 30031, G-30044, G-30451, and Geigy 444E will be 
available for experimental use and evaluation during 


' Geigy Agricultural Chemicals, Yonkers, New York. 


WEED CONTROL IN SUGAR BEETS 
Russell T. Nelson! 


Field strip tests were conducted in irrigated areas of 
northeastern Colorado, western Nebraska, Montana and 
Wyoming for the primary purpose of evaluating effec- 
tiveness of certain procedures for the control of annual 
grasses in sugar beets. 


Band applications of DCU, TCA, endothal and IPC 
were made during planting operations employing the 
spray-tiller units supplied by Howry-Berg Iron Works 
Company, Englewood, Colorado. Width of band was six 
inches with row spacing of 20-22 inches. Depth of tillage 
was one and one-half inches or more. About fifteen gal- 
lons of spray was used per acre. Dates of application 
ranged from March 26 to April 18, 1956. 


Dalapon was sprayed post-emergence to beets and 
grass and thus was applied without tillage. Beets sprayed 
were mostly in the two true-leaf stage. The grass most 
frequently encountered was Setaria viridis and ranged 
from one-half to one and one-half inches tall. Dates of 
application were from May 9 to May 21, 1956. Applica- 
tions were made during warm dry weather. 


The results of herbicide treatment with regard to 
weed control and effect on beets are based mostly on 
visual observations made at different times up to June 5. 
Actual counts of beets and grass were made on only two 
tests and both were located near Scottsbluff, Nebraska. 
The average values are given in Table 1. The treatments 
of DCU, TCA and endothal listed in Table 1 are indica- 
tive of those used on some thirty tests in all. Dalapon 
was tested somewhat less extensively due to the limited 
period selected for application. IPC, not listed in Table 
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1, was tested on only four fields and then was tested 
at the same rate and manner used for endothal. 


Table 1. Plants in 100 inches down row on May 19. 
Pre-thinning counts as average of two tests 


Treatment Beets Setaria 
Check 71.0 38.3 
DCU-73W 2 lb/a! 69.0 5.7 
TCA 79% 2 lb/a 78.3 23.8 
Endothal 1 lb/a 51.6 1.6 
Dalapon 74% 1% lb/a 57.0 38.2- 


1 Quantity used for a 6-inch band on 22 inch rows. 

2 Dalapon had been applied post-emergence only three 
days prior to count. Other materials were applied and 
tilled into soil at planting/ thus, five weeds prior to 
count. 


Results set forth in Table 1 are indicative of beet 
and grass survival at one date of observation and for 
merely two tests. From observations made on all tests 
at different times up to June 5, the following general 
comments seem applicable. 


DCU gave good control of small seeded annual grass 
except for one field where there was obviously no con- 
trol; it caused very slight visible injury to beets in 
seedling stage. 


TCA gave good control of small seeded annual grass 
except for three fields where there was obviously no 
control; it caused very slight stunting of beets in seed- 
ling stage. 

Endothal gave fair control of annual grasses and also 
gave marked control of Kochia and Chenopodium broad- 
leaf weeds; it caused slight reduction in stand of beets 
and markedly retarded rate of beet-emergence at Ly- 
man, Mitchell, Scottsbluff and Gering, Nebraska. 

Dalapon generally, but not always, caused some ap- 
parent stunting of beets for a period after application; 
it caused severe stunting and distortion of grasses if not 
killing them. 

IPC was not included in tests except where a wild 
oat or volunteer grain problem was anticipated (4 
fields); it caused no visible effect on grass or beets and 
the assumption is that the equipment used did not 
incorporate the chemical into the soil deep enough to 
be effective, especially under the dry weather conditions 
experienced this season. 

Harvest results were obtained for DCU and dalapon 
treatments at ten locations within Colorado and Ne- 
braska. The results are given in Table 2. Stand and 
yield of marketable beets, and sugar percentage, are 
based on twenty samples per plot taken within the pe- 
riod October 1-6. Each sample represented a ten-foot 
segment of row. All tests were handled in a commercial 
manner through the season which meant nearly all tests 
were mechanically thinned and weeded followed by 
manual hoe-thinning and weeding. 


Table 2. Beet production results giving stand, yield and 

sugar percentage for dalapon and DCU treatments, and 

adjacent check, respectively. Each comparison is an 
average of ten tests. 


Treatment! Stand? Tons/a Sugar % 
Dalapon 100.3 19.26 16.87 
Check 98.9 19.52 16.79 
LSD 5% pt NS* NS NS 
105.8 19.25 16.79 
Check 99.7 19.05 16.74 
LSD 5% pt. NS NS NS 


1 Treatment with dalapon and DCU approximates usage 
as set forth for each in Table 1. 

2 Beets per 100 feet of row. Reduction in stand com- 
pared with Table 1, resulted from usual thinning 
practice. 

3 Difference between treated and check is not significant 
at indicated level. 


Conclusions 


The observed results on control of small seeded grass 
(most Setaria), and observations on stand, yield and 
sugar content of beets were favorable for the DCU and 
dalapon treatments. The results would seem to justify 
an expansion in the commercial use of DCU and possible 
use of TCA based on current and past results (1). The 
results for dalapon were such that its commercial use 
would seem assured. 


The limited results observed on control of large 
seeded grass (wild oats and volunteer grain) with the 
treatments tested did not prove highly ‘satisfactory. 
Thus, the continuance in past practice (1) of applying 
IPC at three pounds per acre on a broadcast basis and 
incorporating it into the soil by double discing seems 
warranted for the control of these weeds. IPC does not 
— Setaria under weather conditions common to 
the area. 


For broadleaf weed control endothal shows the most 
promise and grass weeds are also controlled. Marked 
delay in emergence of beets was noted at some locations 
as a result of this treatment. 
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THE TOLERANCE OF SEVERAL VEGETABLE 
CROPS TO PRE-PLANTING TREATMENTS 
OF DALAPON 
William Welker, L. Rake and L. Holm! 


At present the cheapest and one of the most effective 
chemical treatments for controlling quackgrass is a pre- 
planting application of dalapon. Little is known at pres- 
ent about the duration of the effect of residual amounts 
of dalapon on vegetable crops. 


This experiment was designed with two aims in view: 
the first, to determine the period of waiting before 
vegetable crops may be planted in a dalapon treated 
area, and secondly, to see what dalapon injury looked 
like on some of the crops. It was not our aim to deter- 
mine the exact length of the residual effect nor the exact 
degree of dalapon injury. 


Due to the previous management of the area, the 
quackgrass stand was sparse, and winter rye had been 
planted the previous fall. Dalapon was applied the 
first of May to a four inch growth of winter rye growing 
in a silt loam soil. Three strips, forty feet wide, were 
sprayed with 4, 12, and 36 pounds of active material per 
acre. An eight foot alley was left between the strips. 


Two weeks after application the area was plowed 
and fitted for planting. Three plantings were made, the 
first being made the same day of tillage. A single forty 
foot row of each of the ten crops was planted in each 
treated strip. A corresponding control was also planted 
at this time. Sweetcorn, peas, soybeans, snap beans, 
beets, cucumbers, and potatoes were direct seeded while 
tomatoes, peppers, and cabbage were transplanted. The 
second and third plantings of the same crops were made 
in each of the treated strips at three and four weeks 
after treatment, respectively. A second control was 
planted four weeks after the date of application. The 
treatments were not replicated and yields were not 
taken. The information obtained was the result of weekly 
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observations on crop performance throughout the grow- 
ing season. 

An attempt has been made to group the ten crops 
in the following four categories according to the degree 
of injury. 

Severe injury—Soybeans sweet corn, and peas were 
severely injured by all the treatments at all the plant- 
ing dates except at the four pound level when planted 
four weeks after application. 

Moderate injury—Snapbeans, cucumbers, and cab- 
bage showed moderate injury from all the treatments 
except as follows: snapbeans showed no injury at the 
four pound level when planted four weeks after applica- 
tion, cucumbers showed no injury at the four pound 
level when planted three or four weeks after applica- 
tion, and cabbage showed no injury from any of the 
four pound treatments. 

Slight injury—Tomatoes and peppers showed slight 
injury from all the dalapon treatments except the four 
pound treatments when planted three or four weeks 
after the date of application. Tomatoes and peppers 
were able to recover from whatever injury they did 
show early in the growing season and at harvest time 
no difference could be noted. 

No injury—Beets and potatoes showed no visible in- 
jury from any of the treatments at any of the planting 
dates. 

The injury symptoms for soybeans, sweet corn, peas, 
snapbeans, peppers, and cabbage were quite similar. 
They consisted of yellowing of the leaves, usually from 
the margins, a puckering of the leaf tissue between the 
veins, the leaves appeared very shiny, and the plants 
showed a general reduction in vigor. The degree to 
which each of these crops showed these symptoms varied 
greatly. In the case of cucumbers the injury appeared 
as a stand reduction at a very young stage and a general 
vigor reduction. Tomatoes showed a slight rolling of 
the leaves, the leaves were narrower giving the plant a 
more open appearance, and the vigor was slightly re- 
duced. 

In summary it may be said that vegetable crops vary 
greatly in their tolerance to dalapon. An attempt has 
been made to group ten crops into the following four 
categories according to their tolerance to a pre-planting 
application of dalapon: severely injured, soybeans, sweet 
corn, and peas; moderately injured, snapbeans, cucum- 
bers, and cabbage; slightly injured, tomatoes and pep- 
pers; and no injury, beets and potatoes. With a suitable 
waiting period many vegetable crops can be grown in 
areas receiving low rates of dalapon, which are effective 
in controlling quackgrass. Dalapon injury symptoms are 
quite similar in many of the crops. They are character- 
ized by a puckering of the leaves, a yellowing of the 
leaves, usually from the margins, the leaves appear very 
shiny, and the plants show a general reduction in vigor. 


' Department of Horticulture, University of Wisconsin, Madison, 
Wisconsin. 


THE EFFECT OF FERTILIZER APPLICATIONS 
ON QUACKGRASS CONTROL WITH DALAPON 
TREATMENTS BEFORE PLANTING 
VEGETABLES' 

S. K. Ries? 


Many workers have demonstrated that dalapon 
(2,2-dichloropropionic acid) is an effective quackgrass 
(Agropyron repens) herbicide (2,3,4). In addition, the 
cost of the material and the effective rates are low 
enough to warrant its use on land to be planted to 
vegetable crops. Grigsby et al (1) also have demon- 


strated that the material can be used close to the time 
of planting various crops. Further information is needed, 
however, on the time, rate, or combination of rate and 
time best for grass control prior to vegetable cropping. 
This study was initiated to determine: (a) if a practical 
method of quackgrass control could be developed so that 
the land could be cropped the year of treatment, and 
(b) to study the effectiveness of fertilization prior to 
treatment as reported by Zick and Buchholtz (4). 


Materials and Methods 


In the field chosen for this study, the quackgrass 
population was uniform and low in vigor. The infesta- 
tion was so great that no annual weeds were present 
during the growing season. The soil was a Hillsdale 
sandy loam. 

The plot design consisted of nine blocks 64 feet long 
and 25 feet wide in a 3 x 3 latin square. The three treat- 
ments applied April 5, 1956, were 1) no fertilizer, 2) 121 
pounds of ammonium nitrate (33% N per acre), and 
3) 333 pounds of 12-12-12 per acre. The quackgrass had 
about two inches of new growth at this time. Each of 
these blocks was split into eight plots (8 x 25’) and 
the herbicide treatments were completely randomized 
for each block. The herbicide applications, expressed 
as pounds per acre of 2,2 dichloropropionic acid (sodi- 
um salt), were as follows: 1) none, 2) 4.2 pdunds early 
application, 3) 4.2 pounds late, 4) 4.2 pounds early plus 
4.2 pounds late, 5) 8.5 pounds early, 6) 8.5 pounds late, 
7) 8.5 pounds early plus 8.5 pounds late, and 8) 17.0 
pounds early. The chemicals were applied with a small 
plot sprayer with carbon dioxide as a source of pressure 
and quart bottles as herbicide containers. 

The early treatments were applied May 10 when the 
grass was 4-6 inches high. The field was plowed May 21. 
The late applications were applied to grass 6-8 inches 
high on June 19. Sufficient moisture was available for 
good growth of grass and crops during the months of 
May, June and July. Rainfall during these three months 
was 6.26, 2.80, and 2.54 inches, respectively. 

On June 21, the entire experimental area was ferti- 
lized with 400 pounds of 5-20-20 per acre and prepared 
for planting. Four days later, Ohio MR-17 pickling 
cucumbers, Improved Tendergreen snap beans and 
Golden Cross sweet corn were planted. The sweet corn 
was destroyed by crows and was replanted ci July 6. 
The vegetables were seeded in individual rows 2 feet 
apart in each plot with a 4-foot alley between plots. No 
guard rows were planted, because it was believed visual 
observations would be adequate for injur> ratings. 


Quackgrass control ratings for the early applications 
were made on June 18, and for all of the treatments on 
August 1. No injury to crops was apparent. Because of 
this, yield records were taken on the cucumbers and 
snap beans. A killing frost on September 20 prevented 
record-taking on the sweet corn. 


Results 


The first quackgrass ratings (table 1) made before 
the second application indicate that commercial control 
was obtained with both the 8.5 and 17-pound applica- 
tions of dalapon. There were no indications, at this time, 
that better control was obtained where the grass had 
been fertilized. 


Control ratings made on August 1 (table 2) show 
that commercially acceptable control (less than 1 shoot 
per square foot) was obtained only by application of 17 
pounds early, 8.5 pounds late, or the combination of 8.5 
pounds early and 8.5 pounds late. These ratings also 
indicated that the best control from all dalapon applica- 
tions was obtained when the grass had been fertilized 
earlier (table 3). Nitrogen apparently was the nutrient 
responsible for this increased effectiveness since the 
addition of 40 pounds of P»O; and K»O did not increase 
the control of quackgrass. The grass control was di- 
rectly related to all treatments within the different 
fertilizer applications. 
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Observations indicated that no crops were injured 
by any treatment. Snap bean and cucumber yields were 
not reduced by any of the treatments (table 4). 


Discussion and Summary 


Previous research (1, 2) has indicated that injury 
occasionally occurs when beans or corn are planted as 
close to application of 8.5 pounds of dalapon as in this 
test, 6 days for beans and 17 days for corn. The early 
part of this season, however, was characterized by heavy 
rainfall and warm temperatures, which favored dalapon 
breakdown (3), and no injury resulted. Under these 
conditions, the following may be concluded: 

1) Commercially acceptable control was obtained 
only with (a) 17 pounds per acre of dalapon applied 
early (May 10), (b) 8.5 pounds applied late (June 19), 
= (c) combination of 8.5 pounds early and 8.5 pounds 
ate. 

2) There was no injury from any treatment to snap 
beans or cucumbers planted 6 days after the second 
application of dalapon or corn planted 17 days after the 
second application of dalapon. 

3) Better grass control was obtained in treated areas 
fertilized a month prior to the first application of chemi- 
cals. Both 121 pounds per acre of ammonium nitrate 
and 333 pounds per acre of 12-12-12 resulted in better 
control, and the application of 12-12-12 was no better 
than the ammonium nitrate. 

4) The combination treatments, 4.2 pounds early plus 
4.2 pounds late, and 8.5 pounds early plus 8.5 pounds late 
— no better than a single application of 8.5 pounds 
ate. 

Table 1 


Quackgrass Control Ratings Made June 18 on Early 
(May 10) Applications of Dalapon 


Table 4 


Yields of Snap Beans and Pickling Cucumbers from 
Dalapon Treatments for Quackgrass Control 


r r acr 

‘Av. of § plots 
None 2.0 270 
4.2 early 2.0 243 
4.2 late 1.6 232 
4.2 early + 4.2 late 2.2 274 
8.5 early 1.4 260 
8.5 late 1.9 227 
8.5 early + 8.5 late 1.9 213 
17 early 1.6 290 
L.S.D. at 5% N.S. N.S 
L.S.D. at 1% N.S. N.S 
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Treatments Ratinc 
lbs. per acre active ingredient (Av. of 9 plots) 
Check 1.0 
4.2 pounds early 5. 
8.5 pounds early 7. 
17 pounds early 8 


L.S.D. at 5% 

L.S.D. at 1% 
Rating scale: 1.0=no control, 6.0 = commercially ac- 
ceptable control, 9.0—eradication. 


Table 2 


Quackgrass Control Ratings Made August 1 on Earl 
(May 10) and Late (June 18) Applications of Galanos. 


Treatment = 

lbs. per acre active ingredient (av plots) 
None 1.3 
4.2 early 2.8 
4.2 late 4.6 
4.2 early + 4.2 late 4.8 
8.5 early 4.2 
8.5 late 6.6 
8.5 early + 8.5 late 6.9 
17 early 6.2 
L.S.D. at 5% 1.1 
L.S.D. at 1% 1.5 


Table 3 
The Effect of Fertilizer Applications Before Chemical 
Treatments on Quackgrass Control! 


natin 
__ (Rate per Acre) Av. of 21 treated plots 
None 4.1 
333 Ibs. 12-12-12 5.3 
121 Ibs. 33-0-0 6.0 
L.S.D. at 5% 6 


L.S.D. at 1% 9 
' Analysis made without including check treatment. 


COMPARATIVE COSTS OF WEEDING 
ONIONS WITH HERBICIDES 
E. K. Alban! 


The cost of hand-weeding of onions has long rep- 
resented one of the major expense items in commercial 
production of this crop. In recent years with the intro- 
duction of newer and better herbicides, the cost of 
hand-weeding has been reduced. On the muck soils 
of Ohio CIPC (isopropyl-N-3-chlorophenyl) carbamate) 
has proven to be very valuable in reducing the amount 
of hand-labor involved in onion production. 

As studies continued through the past five years 
to determine optimum rates of CIPC, it became evident 
that 18 to 24 pounds of CIPC per season, applied in 
one pre-emergence treatment (6.0 to 8.0 Ibs.) and three 
directed post-emergence sprays (4.0 to 6.0 lbs.) provided 
excellent weed control with no appreciable reduction 
in onion yield or quality. Along with these studies 
on time and rate of CIPC applications, we have during 
the past three years attempted to find out more about 
actual chemical costs and supplemental hand-weeding 
costs as related to total net return per acre. 

Hand-weeding costs were obtained by timing regular 
weeding crews on experimental plots and also in com- 
mercial onion plantings. No attempt was made to in- 
clude costs of power cultivation since these costs were 
the same in any given study. Therefore, costs as cal- 
culated here on a per acre basis represent primarily 
the chemical cost, supplemental hand-weeding cost, 
and the combined total of the two. 


Commercial Planting 


The following data were obtained from a muck 
farm with over 150 acres devoted to onion production. 
The data presented in Table 1 include only the 1954 
results but are typical for a three-year period. 
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Table 1. Chemical and Hand-Weeding Costs in a Com- 
mercial Onion Planting, 1954 
Hand-Weeding Chemical Combined 


costs (a) costs costs 
2,4-D (b) $ 56.25 $ 1.50 $ 57.75 
pre-emergence 
CIPC (c) 43.50 16.00 59.50 
pre-emergence 
CIPC (d) 15.00 40.00 45.00 
pre- and post- 
emergence 
Check 75.00 75.00 


(a) labor at $0.75/hour; (b) LV ester of 2,4-D at 0.5 Ilb./A. not 
usually recommended; ic) 8.0 Ibs./A and at $2.00/lb.; (d) 6.0 
Ibs./A. pre-emergence and three 4.0 lbs./A. directed post- 
emergence sprays 


The combined hand-weeding and chemical costs 
were in all instances statistically significantly lower 
than the non-chemically weeded check plots where only 
hand-weeding was used. There were no statistically 
significant differences in yields of onions between any 
of the plots. The yields ranged from 814 to 829 bushels 
per acre. The above results were obtained primarily 
because the major weed encountered in these fields 
was Portulaca oleraceae and CIPC is particularly ef- 
fective in controlling this weed. It was noted that in 
certain areas of these fields where occasional patches 
of Setaria and Digitaria spp. predominated or Amaran- 
thus retroflexus and Chenopodium album were present, 
weed control was only fair with CIPC. 


Experiment Station Plots 


Starting with the 1953 onion crop and continuing 
through the 1955 period, considerable emphasis was 
placed on determining the effect of various combina- 
tions of CIPC used in pre-emergence and post-emer- 
gence applications on the degree of weed control as 
related to costs. The degree of weed control was pri- 
marily obtained for this study by using the number 
of man-hours needed for supplemental hand-weeding. 
These data are presented in Table 2 and include costs 
of hand-weeding, chemical costs, and combined costs 
for various rates and times of application of CIPC. 


Table 2. Chemical and Hand-Weeding Costs as Related 
to Use of CIPC—1955 


Chemical and Hand-weeding Chemical Combined 

rate acre costs costs costs (a) 

CIPC 6.0 lbs./A pre- $120.00 $ 12.00 $132.00 

CIPC 12.0 lbs./A pre- 105.00 24.00 129.00 

CIPC 6.0 lbs./A and pre- 51.00 28.00 79.00 
two 4.0 lbs./A post- 

CIPC 12.0 lbs./A and pre- 55.00 40.00 95.00 
two 4.0 lbs./A post- 

CIPC two 4.0 lbs./A post- 75.00 16.00 91.00 

CIPC two 6.0 lbs./A post- 51.00 24.00 75.00 

Check 129.00 129.00 


(a) labor figured at $0.75/hour; and CIPC at $2.00/Ib. 


While the data presented in Table 2 were only for 
the 1955 season, results of the 1953 and 1954 seasons 
were similar. In general, there were no statistically 
significant differences in yields of onions from any of 
the treated plots during the three years. There were, 
however, statistically significant differences as related 
to cost of weeding onions. Weed species in these plots 
followed somewhat the same pattern as indicated in 
the commercial planting, except for the greater prev- 
alence of weeds on the Station plots. 


Summary 


Evaluation of costs of chemical weeding and hand- 
weeding of onions is complicated by such factors as 
amount and frequency of rainfall, temperature, weed 
species present, effectiveness of a given chemical on 
weeds, varying tolerance of onions as related to sea- 
sonal climatic effects, and costs and availability of 
hand-labor, to mention just a few. Studies must be made 


on an area by area, and perhaps a farm by farm basis 
to properly determine these costs. 


In these studies it has been shown that CIPC and 
supplemental hand-weeding can reduce the total cost 
of weeding onions. It was also evident that considerable 
study is required to determine the optimum rate and 
time of application of CIPC to attain economic savings 
in weed control. 


1. Department of Horticulture, Ohio Agricultural Experiment 
Station, Wooster, Ohio 


DAMAGE TO TOMATOES FROM 2,4-D 
(Abstract) 
By Wayne A. Robbins and William S. Taylor! 


For several years warnings were issued to midwest 
growers of canning tomatoes to the effect that esters 
of 2,4-D were hazardous when used in proximity to 
tomato fields. These warnings were often disregarded 
since certain of the fields affected by volatile drift 
yielded well. There was no evidence to substantiate that 
such fields actually had been injured. There was no 
information available to compute the amount of damage 
to fields obviously severely affected by 2,4-D 


The present work was undertaken to measure the 
effect of 2,4-D on yield, maturity and quality of can- 
ning tomatoes. An attempt was made to simulate the 
conditions observed in commercial fields affected by 
volatile drift from areas treated for weed control. Whole 
plant sprays of the alkanolamine salt of 2,4-D at 5 ppm 
(mild symptoms) and 75 ppm (severe symptoms) were 
applied at first bloom and near full bloom. 

Application of 5 ppm alkanolamine salt of 2,4-D in 
a whole spray on canning tomatoes resulted in injury 
to the crop. Injury was associated with hormone symp- 
toms observed in mild form. Severe hormone symptoms 
produced by 75 ppm spray at first bloom resulted in 
crop failure. Generally, tomatoes exposed to mild (5 ppm) 
or strong (75 ppm) application of 2,4-D showed reduced 
yield, delay in maturity and changes in fruit size and 
acidity in amounts that affect quality. Fruit color was 
not affected in amounts that affect quality. The plants 
were not affected due to volatilization of the alkano- 
lamine salt of 2,4-D 


1. Campbell Soup Company, West Chicago, Illinois 


COMPARISON OF SOME CHEMICALS 
APPLIED AS RESIDUAL PRE-EMERGENCE 
SPRAYS TO CONTROL COMMON 
CRABGRASS IN ESTABLISHED 
STRAWBERRY PLANTINGS 


Ronald W. Campbell and 
George S. Atteridg' 


As a result of continued drought, irrigation has been 
widely utilized in the production of strawberries the 
past several years in Kansas. One of the major prob- 
lems in established, irrigated plantings has been the 
control of common crabgrass. This investigation was 
initiated in the summer of 1956 to test the effectiveness 


ae 


| 


of a number of herbicides on the control of common 
crabgrass in a second year planting of the Premier 
variety. 


Materials and Methods 


The chemical treatments were made as residual 
pre-emergence applications. The plants were irrigated 
as needed during the growing season. Replicated plots 
each were sprayed June 25, July 18, and August 23, 
with one of the 5 mtaerials tested. The triethanolamine 
salt of 2,4-D at 1 lb/A, sodium 2,4-dichlorophenoxyethy] 
sulfate (2,4-DES) at 3 lbs/A, and 2,4-dichlorophenoxy- 
acetamide (Emid) at 2 lbs/A each were applied in 
water equivalent to 40 gal/A. The material 3-(3,4-dich- 
lorphemy) -1-methyl-1-N-butylurea (Neburon) was ap- 
plied at 4 lbs/A in water at 80 gal/A. A granular form 
of 2,4-dichlorophenoxyethanol (M-83) was applied dry 
at the rate of 2 lbs./A. 


The effectiveness of the spray materials was mea- 
sured by counting the crabgrass seedlings found in 
a 2 foot square area of each treated and untreated 
replicate from 3 to 4 weeks after date of spraying. Ob- 
servations on the effect of the materials on the straw- 
berry plants were also made. 


Data and Discussion 


In Table 1 is shown the effect of all the spray chemi- 
ca’s on the average number of crabgrass seedlings per 
sampling area. July 13, slightly less than 3 weeks after 
the first spray application, it was found that the chemi- 
cals reduced the number of crabgrass seedlings when 
compared with the check plots as follows: neburon, 
95%; M-83, 94.5%; Emid, 91%; the triethanolamine salt 
of 2,4-D, 74% and 2,4-DES, 64%. There was no visible 
injury to any of the plants as a result of the various 
spray treatments. The average maximum temperature 
for the 4 days following spraying was 92°F. 


August 20, the reduction of crabgrass seedlings by 
the second application of the various spray treatments 
was found to be neburon, 94%; M-83, 86%; 2,4-DES, 
89%; Emid, 7..%; triethanolamine salt of 2,4-D, 66%. 
The average daily maximum temperature for the 4-day 
period following the spray application was 88°F. The 
foliage of all the treated plants appeared normal. 


When the counts were made September 15, the re- 
duction in the number of crabgrass seedlings in the 
treated plots were neburon, 86%; M-83, 80%; triethan- 
olamine salt of 2,4-D, 71%; Emid, 60%; and 2,4-DES, 
51%. The average daily maximum temperature for 
the 4-day period following spraying was 97.5° F. Some 
of the leaves of the plants sprayed with neburon showed 
chlorotic, mottled patches. This condition had com- 
pletely disappeared 3 weeks after date of spraying. 


Summary 


The average number of crabgrass seedlings in the 
check plots was greatest in July and decreased prog- 
ressively in August and September. 


The material neburon consistently gave the best 
control of any of the materials used with a mean re- 
duction of about 93% of crabgrass seedlings for all 
dates of application. M-83 sprayed plots showed a mean 
reduction of crabgrass seedlings of nearly 89% while 
the mean reduction of seedlings in the plots sprayed 
with Emid was 79%. The amine salt of 2,4-D caused 
a mean reduction of 71% compared with 68% decrease in 
oo seedlings noted in the plots sprayed with 


The spray applications of neburon made in late 
August caused temporary removal of the chlorophy]] 
from portions of the strawberry leaflets. This condition 
was apparently favored by the high daily temperatures 
recorded for nearly a week after spray application. 


Table 1. Average reduction in per cent of crabgrass 
seedlings as compared with unsprayed check 
plots. The counts are averages of : 
found in replicated 2 foot square sampling 
areas for each treatment. 


"Date of spray applications 


Mean 
June 25 July 18 August 23 reduction 
Material 
Neburon 95 94 86 93 
M-83 94.5 86 80 89 
2,4-DES 64 89 §1. 68 
Emid 91 72 60 79 
Triethanolamine 
salt of 2,4-D 74 66 71 71 


1 Contribution No. 263, Department ‘of Horticulture, Kansas Ag- 
ricultural Experiment Station, Manhattan, Kansas. 


SELECTIVE HERBICIDES FOR CRANBERRIES 
Malcolm N. Dana! 


A preliminary report on the use of dalapon for the 
control of wide leaf grass (Carex rostrata) was made 
by Dana (1). At the time of that report it was not 
known whether or not the cranberry vines would pro- 
duce a fruit crop in the second year following the fall 
application of dalapon. 


Treatments applied after cranberry harvest on 
October 16, 1954 were dalapon at 6, 12, and 18 lbs/A. All 
applications were made as a spray at 40 gpa. The 1955 
fruit crop was destroyed by the dalapon application 
due to blossom aberrations but the flower bud set 
for the 1956 crop was excellent. The vines and flowers 
developed normally in the 1956 season and an excellent 
fruit set resulted. Yield data were obtained and are 
presented in the following table. 


Yield of Cranberries in the 2nd Season after Dalapon 
Treatment (bbls/A.) 


Dalapon Dalapon Dalapon 
Replicate No. Treatment 6 Ib/A. 12 lb/A. _—'18 Ib/A. 
1 139 246 233 233 
2 65 187 168 252 


The high yield from plots receiving the highest rate 
of dalapon application was due partially to better weed 
control and partially to a better vine stand in these 
plots than in the other treated plots. The yield in 1 
year from the treated plots exceeded the 2 year com- 
bined yield from the non-treated plots. Two years after 
treatment the wide leaf grass had not reinvaded the 
plot area. The lack of reinvasion was due, at least in 
part, to the excellent cranberry vine growth which 
afforded strong competition for any weed invasion. 


The data presented in Table 1 are not important as 
a comparison among rates of dalapon application. They 
are significant insofar as they show that cranberries 
were sufficiently tolerant of dalapon to produce an ex- 
cellent fruit crop in the second year following treatment. 
The tolerance demonstrated in this study may now be 
incorporated in further investigations to find other grass 
and sedge species that may be successfully controlled 
by properly timed dalapon applications. Among the 
grass and sedge species on which dalapon has shown a 
promising degree of control are; sickle grass (Leersia 
orysoides), bluejoint grass (Calamagrostis canadensis), 
bunch grass (Scirpus sp.), and round rush (Juncus sp.). 


Other selective herbicides used successfully on small 
plots in the cranberry weed control program were the 
triethanolamine salt of 2,4-D, ATA, and MH. Applica- 
tions of the triethanolamine salt of 2,4-D at the rate of 
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1.3 lbs/A, in 250 gpa when the cranberry vines were in 
the white bud stage resulted in 95% control of common 
ragweed (Ambrosia artemisiifolia) with no reduction in 
cranberry crop. Ragweed crop. Ragweeds had 4 true 
leaves at the time of treatment. The same material ap- 
plied at .75 lbs/A when the cranberry uprights had % 
inch of new growth caused serious damage to the cran- 
berry vines and the loss of the fruit crop. Spanish 
needles (Bidens connata) seedlings that had 6 true 
leaves at the time of treatment were killed by the latter 
treatment. The period of safety for the use of this mate- 
rial on cranberries was short but careful timing may 
permit its use to control the annual broadleaf weeds 
treated in this study. 


ATA was used at rates of 1 to 4 lbs/A. at different 
stages of cranberry growth from spring dormant to 
harvest. Vines treated at any time from the start of 
growth until shortly after blossom developed pinkish 
white new growth on all uprights. Vines affected in 
this way produced normal blossoms and set fruit. Four 
to 6 weeks after treatment the vines assumed a normal 
green color and developed what appeared to be healthy 
flower buds for next year’s crop. Vines treated later 
than August 1 with rates up to 2 lbs/A failed to develop 
any visible symptoms of injury. Weeds successfully con- 
trolled in plot work with ATA at 4 lbs/A were: common 
horsetail (Equisetum arvense), poison ivy (Rhus radi- 
cans), and Canada thistle (Cirsium arvense). Evidences 
of partial to complete control were found on these 
species: wire grass (Carex oligosperma), stovepipe 
horsetail (Equisetum fluviatile), fall aster (Aster sp.). 
milkweed (Asclepias syriaca), anemone (Anemone cana- 
densis), and bugle weed (Lycopus uniflorus). Much ad- 
ditional investigation is necessary to determine all of 
the uses that may be found for this material in cran- 
berry weed control. 

A preliminary report on the successful use of MH 
for the control of sensitive fern in cranberry bogs was 
made by Dana (2). 

Selective herbicides have not been used commercially 
in the cranberry weed control program in Wisconsin. 
Three years data have shown that cranberries have a 
sufficient tolerance to dalapon, triethanolamine salt of 
2,4-D, ATA, and MH to warrant expanded studies on 
individual weed species. 


Literature Cited 
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2. Dana, M. N. 1956. Sensitive fern control in cran- 
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CHEMICAL WEED CONTROL IN VINEYARDS' 
D. D. Hemphill 


For maximum production of quality grapes, weeds 
beneath the trellis must be controlled. The cost of hand 
removal is prohibitive, and the use of mechanical hoes 
is not entirely satisfactory due to damage to vine trunks 
and root systems. 

The dinitro fortified oil emulsion spray developed by 
Shaulis and Dugan (1) is not satisfactory because two 
or more applications must be made in one season and 
the trunks of young vines are severely damaged by this 
spray. 

During the past six years an effort has been made 
to find a herbicide that could be used safely in grape 


vineyards with one application giving weed control for 
the season. 

As reported in 1954 (2) CIPC and monuron were the 
only promising chemicals of the several that had been 
tested to date. 

Both chemicals appeared superior to dinitro fortified 
oil spray; however, each chemical had its weakness. 
CIPC was of limited effectiveness in controlling broad- 
leaved weeds and monuron had caused chlorsis of 
young transplants. 


Procedure and Results 


In 1955 CPCPC /(1 chloropropyl-a)-N-3-chloro- 
phenyl carbamate/was used and gave effective weed 
control without injury. CIPC and monuron again ap- 
peared superior to dinitro fortified oil spray; however, 
chlorosis was evident on leaves of young transplants 
in monuron plots. 

In 1956 diuron was substituted for monuron and was 
applied to the same plots which had been treated with 
monuron during the four preceding seasons. This substi- 
tution was made because diuron has a lower solubility 
and, consequently, should be a safer herbicide. 


Treatments and results of the 1956 experiment are 
shown in Table 1 


Table I. Chemical Weed Control Studies in 
Grapes—1956 
Yield 


Weeds /sq. ft. Percent control** 
Broad- Narrow- Broad- Narrow- 50 feet 


Treatment* 

leaved leaved leaved leaved Plot 
CPCPC-14 - 0.9 1.1 67 96 59 
CIPC-141b/A . . 04 0.5 85 98 64 
Diuron-2 1lb/A_ .......... 0.4 0.2 85 99 60 
Oil+ DNBP 100 gal/A 0.2 0.6 92 97 58 


*2 ft band beneath trellis 
** Five weeks after treatment 


Grasses were the predominant weeds with crabgrass 
(Digitaria sanguinalis) and foxtail (Setaria spp.) the 
major species. The primary broadleaved weeds present 
were pigweed (Amaranthus retroflerus), purslane 
(Portulaca oleracea), marestail (Erigeron canadensis) 
and climbing milkweed (Ampelamus albidus). 


CIPC and CPCPC continued to give satisfactory weed 
control with one application giving control for the 
season. No evidence of injury from these chemicals was 
detected. 


The dinitro fortified oil spray controlled weed 
growth until late June after which it was necessary 
to make a second application. 


Diuron gave satisfactory weed control for the season 
and of particular importance is the fact that no chlorosis 
was exhibitied by young transplants. 


Rainfall during the 1956 growing season was equiv- 
alent to or greater than that of the 1954 and 1955 seasons. 


None of the herbicide treatments appeared to depress 
yields. 
Discussion and Summary 


Results of studies during the past six years indicate 
that one application of CIPC or CPCPC at rates of 14 
lb/A will give satisfactory control of most broadleaved 
weeds and excellent control of grasses without detect- 
able injury to the grape plant. Results also indicate 
that diuron gives excellent control of weeds and can 
possibly be used in young vineyards where monuron 
causes chlorosis. 

CIPC, CPCPC, and diuron appear superior to dinitro 


fortified oil spray for use beneath the grape trellis in 
that they have proven relatively safe and one application 


— 64— 


| 
| 


applied pre-emergence to the weeds gives satisfactory 
weed control for the season. 


Literature Cited 
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WEED CONTROL IN CONIFERS 
R. B. Taylorson and L.. Holm* 


Our previous work with herbicides in nursery areas 
on i2 common species of coniferous seedling transplants 
revealed that (1) mixtures of herbicides provide better 
weed control for longer periods of time and control 
more weed species than the component chemicals alone; 
(2) analogues of 2,4-DES show no advantage over the 
parent compound; and (3) no significant reductions in 
plant size or stands were noted due to treatments. 

Our procedure has been essentially as follows: pre- 
emergence chemicals are applied in early spring to 
clean-weeded plots with a bicycle-type sprayer at 30 
pounds pressure at 40 gallons per acre. Each species has 
served as a treatment replicate. Weed control data are 
generally taken about mid-July, at which time the 
plots are either left undisturbed or clean-weeded and 
resprayed for information on fall germinating weeds. 

The experiments to be described here began in early 
May, 1956. Pre-emergence treatments were applied to 
clean-weeded 5 ft. by 10 ft. plots of 9 species of fall 
planted coniferous transplants which had been mulched 
over winter. 

It may be seen from Table 1 that monuron alone and 
in mixtures is a very effective herbicide. Neburon gave 
less satisfactory weed control. 


Table 1.— Weed Control in Conifers 


Treatment (lbs/acre) P t Weed Control—July 10 
Neburon—1 65 
Neburon—1 + NPA-4 73 
Neburon—1 + 2,4-DES-4 82 
Monuron % 93 
Monuron % + NPA-4 95 
Monuron % + 2,4-DES-4 97 
NPA—4 53 
NPA—2-+ 2,4-DES-2 63 


The mixture of monuron %—2,4-DES-4 has been used 
on a commercial level in the Evergreen Nursery Com- 
pany at Sturgeon Bay, Wisconsin. A cost study of chem- 
ical versus handweeding revealed that a saving of over 
$450 per acre was made possible through the use of the 
chemical. The details of the study, which included four 
acres of trees, are presented in Table 2. 


Table 2.—Weed Control in A Commercial Planting of 


Conifers* 
Time Study 
_Fresh Weight Basis Time ofone Percent 
Weight of man toweed saving of 
Treatment Weedsin Percent 50 x4 area time by 
lbs/acre Pounds Control in minutes treatment 
Unweeded control 1813 —...... 
2,4-DES-4 18.0 90.1 114 47.5 
Monuron-% + 
2,4-DES-4 1.5 99.2 12 95.0 


* Treated May 15, data taken June 27. 


Another series of pre-emergence treatments was ap- 
plied to a large block of Norway spruce which had suf- 
fered some winter injury. However, these plants recov- 
ered sufficiently to give us a worthwhile experiment. 
A comparison of three substituted urea herbicides used 
at rates up to the equivalent of 1 pound per acre of 
monuron showed effectiveness in the following order: 
monuron, diuron and neburon. Other treatments in 
decreasing order of effectiveness were: 


Dalapon—5 + monuron-% 
CDAA—4 + monuron-% 
2,4-DES-4 + monuron-% 


Despite the rather high rates used in the experiment, 
no observable injury was detected. 


Definite injury can be reported, however, from ap- 
proximately one pound of monuron in certain species 
when applied to late transplants during a flush of 
growth in June. The injury appeared as needle yellow- 
ing in the terminal growth of white spruce. It seems 
likely that high rates may cause contact injury in other 
species as well. 


In many respects, conifers of a larger size which are 
being produced for landscape plantings present a dif- 
ferent problem for they remain in one area for long 
periods of time, thus making clean-up for pre-emergence 
weed control very difficult. Also, herbicidal application 
in this case must be of directional type when contact 
chemicals are employed. 


In late April 1955, a series of such directed type ap- 
plications was applied with a hand boom to a block of 
spreading Juniper, heavily infested with downy brome- 
grass (Bromus tectorum) which was about three inches 
tall. No quantitative data were taken but a summary of 
ned —— and their results on June 2 is given in 
Table 3. 


Table 3. Weed Control with Directional Sprays 


Over 90% control, no crop 
injury 
Monuron-% + CIPC-10 


Monuron-% + Endothal-10 Reduced brome 80-90%, no 
crop injury 


Monuron- + NPA-6 
Monuron-%4 + 2,4-DES-6 


Monuron-% + KOCN-20 Little or no control, no crop 
injury 


DNBP-4 + KOCN-20 


The CIPC-10 + KOCN-20 and monuron-% + CIPC-10 
plots were still clean in September whereas a new crop 
of downy brome had germinated in the other areas. 


In the fall of 1955, a similar experiment was begun 
using CIPC as a basis for the mixtures and either 
monuron or dalapon as the other component. Observa- 
tions revealed that either of these mixtures was very 
effective and superior to the component chemicals alone. 
In the spring of 1956, mixtures using monuron as a base 
and either CIPC or Dalapon as the other component 
were applied. Again, the combination of specificity of 
CIPC for downy brome and the long residual effect of 
the monuron was observed to be superior for this par- 
ticular weed control problem. 


1 Department of Horticulture, University of Wisconsin, Madison, 
Wisconsin. 
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DIURON FOR WEED CONTROL IN 
NEW WINDBREAK PLANTINGS ' 
Walter T. Bagley and Karl A. Loerch* 


Herbicides have been used successfully to control 
weeds in many agricultural crops. Research has indi- 
cated that some of these chemicals can be used in tree 
plantations under certain conditions with good weed 
control and with no apparent ill-effects to the trees. 
Ferrell (1) found that CMU was the most effective 
weed killer tested in South Dakota when applied at the 
rate of 20 lbs./A of active ingredient on one year old 
windbreaks. No damage was reported on the 8 tree 
species under test. 


The purpose of this study was to determine the ef- 
fect of diuron (Karmex DW) applied at various rates 
on the survival and growth of newly planted trees and 
on weed control in new plantations. 


Materials and Methods 


Fifty trees each of 7 species, graded for uniformity in 
caliper and height were planted in late April, 1956, at 
each of 4 locations: Lincoln, North Platte, Mitchell, and 
Alliance. The Lincoln soil is a deep silty clay loam and 
the soils at the 3 western locations are deep very fine 
sandy loams and silt loams. Each species was divided in- 
to 10 plots, 20 feet long by 1.5 feet wide, of 5 trees each. 
Five treatments, each in 2 randomized blocks, were as- 
signed to each species. Machine cultivation controlled 
the weeds outside of the treatment plots. Treatments 
consisted of: 


1. Hoe. A check plot cultivated by hand. 


2. None. A check plot which received no cultivation 
or chemical treatment. 


3. Diuron at 10 lbs./A of 80% commodity. 
4. Diuron at 20 lbs./A of 80% commodity. 
5. Diuron at 40 lbs./A of 80% commodity. 


The equivalent of 80 gallons per acre of water was 
used in spraying the 1.5 foot band of diuron on the tree 
row immediately after planting. At Lincoln a two year 
old plantation of ponderosa pine was also treated with 
diuron at the same rates of application as above. 


Results and Discussion 


Tree Survival and Growth. Within a month after 
planting chlorosis appeared in varying amounts on Rus- 
sion olive, Siberian elm, and hackberry. Necrosis of 
affected leaves followed. By late June Russian olive 
suffered high mortality at all chemical treatment levels. 
Siberian elm and hackberry were severely injured by 
late June or early July at the 20 and 40 1b./A rates, and 
most of them failed to recover. Under the lowest chem- 
ical treatment the survival of these 2 species was only 
slightly lower than the 2 check treatments. 


On the 40 lb./A. treatment mottling and yellowing 
of the midribs on the green ash leaves appeared about 
one month after planting followed by necrosis of some 
of those most seriously affected. New leaves appeared, 
growth continued, and by mid-July few symptoms of 
injury remained. Very little injury was noted at the 
10 and 20 lb./A. rates. Survival of the green ash was 
exceptionally high except on the “hoe” and “none” 
treatments at Mitchell which had 20 and 30 percent sur- 
vival respectively while under the chemical treatments 
it was 70, 100, and 100 percent at 10, 20, and 40 lIbs./A. 
respectively. These results can probably be explained 
in part by the exceptionally dry season (see table 2). 


The tips of the leaflets of honey locust yellowed about 
2 months after treatment on 42 percent of the trees in 
the 20 and 40 1b./A. plots. No symptoms of injury re- 


mained at the end of the growing season and growth 
was excellent compared to the 2 check plots. 


Chlorosis appeared on eastern redcedar in mid-July. 
On the 40 lb./A. plots symptoms of injury remained at 
the end of the growing season on 72 percent of the sur- 
viving trees but only 18 percent of the redcedar in the 
10 and 20 lb./A. treatments were chlorotic. 


Injury was difficult to assess on ponderosa pine but 
by the end of the season probable symptoms of chemical 
injury were evident on 63 percent of the trees in the 40 
lb./A. plots. At all 4 locations poor vigor and little 
growth of most of the pines in the “none” treatment in- 
dicated severe damage by shading and deficient soil 
moisture. The light rainfall was probably responsible 
for the complete failure of the pine at Mitchell. The 2- 
year old ponderosa pine planting at Lincoln exhibited 
no ill effects at the end of the growing season under the 
3 chemical treatments. 


The vigor and growth of all surviving trees were 
greater on plots where weeds were controlled in varying 
degrees than on the weedy check plots except when 
chemical injury was severe and persistent. At all 4 loca- 
tions the growth of green ash and honey locust in the 
“hoe” treatments was exceeded by the growth in plots 
under chemical weed control. Since the hand cultivated 
check plots allowed some weed growth between the 3 
or 4 cultivations during the season probably less soil 
moisture was available for tree growth than in plots 
where weeds were chemically controlled. 


Variation between locations in the rainfall plattern 
and total precipitation is indicated in Table 2. Storms 
resulting in less than 0.50 inches precipitation would 
have little effect on tree growth and survival or down- 
ward movement of the chemical below the immediate 
surface. However, at all 4 locations light showers were 
adequate to carry the diuron into the soil far enough to 
give immediate results in weed control. 


Weed Control. A wide variety of weed species was 
encountered at the 4 locations across the state. Some of 
the more common are as follows: Kochia (Kochia sco- 
paria), pigweed (Amaranthus sp.), Russian thistle (Sal- 
sola pestifer), foxtail (Setaria sp.), annual bromes (Bro- 
mus sp.), stinkgrass (Eragrostis ciliansis), crabgrass 
(Digitaria sanguinalis), witchgrass (Panicum capillare), 
smartweed (Polygonum pennsylvanica), sunflower (He- 
lianthus annus), sandbur (Cenchrus pauciflorus), blad- 
der ketmia (Hibiscus trionum), puncture vine (Tribulus 
terrestris), ground cherry (Physalis heterophylla), buf- 
falo bur (Solanum rostratum), and barnyard grass 
(Echinochloa crusgalli). 


Diuron at 20 and 40 lbs/A gave nearly perfect weed 
control all season. Occasional plants found in these 
plots near the end of the season included ground cherry, 
barnyard grass, pigweed, foxtail, smartweed, and crab- 
grass. A few more individuals of the above species were 
found in the 10 lb/A treatments, and they appeared as 
early in the season as the first week in July. Also ap- 
pearing in the lightest chemical treatment were witch- 
grass, Russian thistle, puncture vine, stinkgrass, and 
volunteer soybeans (Lincoln). Weed cover was always 
light and never attained much height on any of the 
chemically treated plots, and some species, notably 
kochia, never appeared. 


Summary 


The effect of 10, 20, and 40 lbs/A of diuron on tree 
survival and growth and on weed control was studied. 
Russian olive was easily injured while Siberian elm and 
hackberry, though easily injured, showed some ability 
to recover at low concentrations. The two conifers, 
eastern redcedar and ponderosa pine, were moderately 
resistant to chemical injury. Honey locust and green 
ash were highly resistant to permanent injury at all 
levels of concentration. Weed control was excellent at 
20 to 40 Ibs/A and satisfactory at 10 lbs/A. In spite of a 
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wide variation in the rainfall pattern from eastern to 
western Nebraska during the 1956 growing season the 
results of all treatments were similar on medium tex- 
tured and moderately heavy soils. 


at 4 locations. 


Table 1. Average survival and height growth at the end of first 
growing season 
Hoe None 10 lbs. 20 lbs. 40 lbs. 


(Juniperus virginiana) % 55 68 60 60 45 
Ponderosa Pine Ft. = 
(Pinus ponderosa) % 62 60 57 40 40 
Green Ash Ft. 1.2 0.9 14 13 15 
(Fraxinus pennsylvanica) %e 80 80 93 95 95 
Honeylocust Ft. 2.2 1.2 24 25 29 
(Gleditsia triacanthos) % 100 95 100 100 93 
Hackberry Ft. 1.1 0.7 1.2 1.0 1.2 
(Celtis occidentalis) % 63 73 55 15 5 
Siberian Elm Ft. 14 1.1 1.2 1.2 2.5 
(Ulmus pumila) % 70 73 53 13 5 
Russian Olive Ft. 17 09 1.2 12 — 
(Eleagnus angustifolia) % 73 43 40 15 0 
Table 2. Comparison of Total Precipitation with Storms Totaling 
over 0.5 inches, Planting Date to October 15, 1956 
Total Storms totaling over 0.5 inches 
Inches Number Inches First 
Mitchell 5.38 4 4.23 April 30 July 4 
North Platte 11.19 5 6.61 May 27 August 3 
Alliance 9.63 7 7.99 May 14 August 20 
Lincoln 15.56 13.00 May 29 September 5 
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ELIMINATION OF GRASSES AND WEEDS 
UNDER NURSERY CONDITIONS 
L. C. Chadwick and Wm. D. Chambers! 


In the summer of 1956 tests were conducted to de- 
termine the effectiveness of some herbicides in the con- 
trol of weeds in nursery areas. The tests were conducted 
at the Ohio State University Department of Horticul- 
ture nursery and at a commercial nursery, Slemons 
Gardens Nursery, Worthington, Ohio. 

The experiments at the Ohio State University were 
conducted in a nursery of five-year old plants of Taxus 
cuspidata intermedia. These plants had been planted 
in rows 42 inches apart and the plants in the row 30 
inches apart in the spring of 1953. Plots 7x15 feet, 
separated by one and two foot buffer strips were laid 
out in two areas, one heavily infested with field bind- 
weed (Convolvulus arvensis) and the other having an 
abundance of Canada thistle (Cirsium arvense). Plots 
in the area containing bindweed were replicated four 
times and those in the thistle area were replicated three 
times. 

The tests at the Slemons Garden Nursery were con- 
ducted in an area planted to Acer rubrum and Acer 
platanoides, Crimson King, 1% and % inches in caliper 
respectively. The trees were in rows 4 feet apart and 3 
feet apart in the row. Plots 8.5 x 29 feet (250 sq. ft.), 
were replicated four times. The weeds present in this 


area were mainly Canada thistle, crabgrass (Digitaria 
sanguinalis), green foxtail (Setaria virdis), common 
chickweed (Stellaria media), dandelion (Taraxcum 
officinale), smartweed (Polygonum pennsylvanicum), 
curled dock (Rumezx crispus), and wild lettuce (Lac- 
tuca canadensis). There were a few scattered plants of 
prickly lettuce (Lactuca scariola), Rugel’s plantain 
(Plantago rugelii), whitetop (Erigeron strigosus), 
Queen Anne’s lace (Daucus carota), and wild violet 
(Viola papilionacea). 


All applications of the herbicides were made with 
a three gallon compressed air sprayer fitted with a No. 
730385 tee-jet fan type nozzzle. The herbicides were di- 
rected away from the ornamental plants and applied 
in water at a rate equivalent to 86 gallons per acre. 


Tests at Ohio State University 


On June 25, 1956, Amozol (Amino-trizole) was ap- 
plied to the plots in which the Canada thistles were 
growing at the rates of 4 and 6 pounds per acre. To the 
plots containing the bindweed Amizol was applied at 
the rates of 4 and 6 pounds per acre and 2,4-D amine at 
the rates of % and 1 pound per acre. The temperature at 
the time of application of the herbicides was approxi- 
mately 80-85°F. and the maximum temperature did not 
exceed this range for 7 days following the applications. 
There was no measurable rainfall during the first week 
of the test. The thistles varied in height from 1% to 6 
feet and were in the large flower bud or bloom stage 
at the time the herbicides were applied. The growth 
¢ the bindweed was vigorous and partially covered the 

‘axus. 


Results on Thistle—Two weeks after the application 
of Amizol the tops of some of the thistles were white 
or yellowish, but further injury was not apparent. On 
July 12, 17 days after the herbicides were applied, the 
plots were hand hoed, machine cultivated and cleared 
of all surface debris. Eight weeks after cultivation 
(September 6), the thistles in plots treated with Amizol 
at both rates showed only 20 percent as much regrowth 
as those in the check plots. 


A second application of Amizol at the initial rates 
was made September 7. The thistles in check plots were 
6 to 8 inches in height while those in the treated plots 
were slightly smaller. Observations during a ten week 
period following the second application showed com- 
plete top killing and no reappearance of this weed in the 
treated plots. Both rates of Amizol caused yellowing 
of the foliage on the new shoots of Taxus. There was 
much less yellowing of the foliage where the 4 pounds 
per acre rate was applied. It is probable that this injury 
is not serious on plants where the wide spreading 
branches would be cut back in regular pruning prac- 
tices. 


The data in Table 1 below are presented on a basis 
of total thistle prevalence in each plot. Thistles in the 
check plots were rated 10 and the amount in the treated 
plots rated in relation to the nearest check. The three 
replications were averaged for the mean. 


Table I. Prevalence of Thistles in Plots Treated with 
Amizol 


Application made 6-25-56 Application made 9-7-56 
Not cultivated Cultivated 7-12-56 


after 
application 
Treatment lente lence lence lence 
and Rate 2weeks 4weeks 8weeks 3weeks 10 weeks 
of after after after after after 

Application applica- cultiva- cultiva- lica - 

on tion tion tion tion 
Check 10 10 10 10 10 
Amizol 4#/A 6 2 2 0 0 
Amizol 6#/A 9 0 2 0 0 


ow 
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Results on Bindweed—Within two weeks after the 
applications, the bindweed sprayed with both rates of 
Amizol was yellow and stunted and where the 2,4-D 
herbicide was applied the bindweed was brown and 
definitely injured. On July 12, 17 days after the herb- 
icides were applied the bindweed plots were hand hoed, 
machine cultivated and cleared of all surface debris. 


On August 7 after considerable regrowth of bind- 
weed, the 2,4-D sprayed plots were divided in half, one 
half left without further spraying, to check the amount 
of regrowth after one application of the herbicide plus 
culivation and the other half to be sprayed with a 
second application of 2,4-D at the initial rates. For four 
weeks after the August 7 application the plots receiv- 
ing the second application of 2,4-D were free of bind- 
weed. At the end of seven weeks, in the plots receiving 
the one pound per acre rate, the regrowth of the 
bindweed was approximately 20 percent of that in the 
check plots. In the half not receiving the second ap- 
plications bindweed regrowth the first four weeks 
following August 7 was 20-30 percent of that in the 
check plots and by seven weeks had increased to 30- 
50 percent. There was slight yellowing and twisting 
of the new shoots on the Taxus where the bindweed 
was sprayed with 2,4-D. 


Thirteen weeks after the initial application, the bind- 
weed prevalence in the plots sprayed with Amizol at 
both rates was 80-90 percent of that in the check plots: 
however, it was considerably stunted and yellow. 


The data in Table 2 are presented on a basis of 
bindweed prevalence. Total bindweed prevalence in 
the check plots is rated 10 and the amount in the 
treated plots rated in relation to the nearest check. 
The four replications were averaged for the mean. 


Table 2. Prevalence of Bindweed in Plots Treated with 
Amizol and 2,4-D following a Second Application 


Made 8/7/56 

Prevalence of Weeds After 
me 2.5 weeks 4 weeks 7 weeks 
Check 10 10 10 
Amizol 4#/A 8 8 7 
Amizol 6#/A 9 9 10 
2,4-D %#/A 0 0 
2,4-D 0 0 2 
*2,4-D 2 3 5 
*2,.4-D 2 2 3 


*These plots received only the Ist application of 2,4-D 
on 6/25/56. 


Tests at Slemons Gardens Nursery 


On July 12, 1956, Amizol at 2, 4, 6, and 8 pounds per 
acre was applied to the plots where the weed growth 
was 6 to 8 inches in height. The temperature at the 
time of application was approximately 90-95°F. and the 
maximum temperature did not exceed this range for 
several days. On July 13, there was 0.25 inches of 
rainfall. 

Results—After three weeks the weed stand had been 
reduced to 10 to 20 percent in the plots treated with 
the 6 and 8 pounds per acre rates and 30 to 40 percent 
with the 2 and 4 pounds per acre rates. In early July 
the area was mowed and on July 23, when the weeds 
were approximately 6 inches in height, a second appli- 
cation of the herbicide at the initial rates was made. 
After eight weeks the plots treated with 6 and 8 pounds 

r acre had 40 to 60 percent weed prevalence in re- 
ation to 100 percent in the check plots. The weeds 
present, foxtail, crabgrass, and some purslane, were 
stunted and yellow. All broad leaf weeds were killed. 
The plots treated with 2 and 4 pounds per acre rates 
had 70 to 90 percent prevalence and the weeds were 
affected similarly to those treated with the 6 and 8 
pounds per acre rates. Browning of the foliage on the 
twigs along the lower part of the tree trunks was the 
only apparent injury to the ornamental trees. 


Table 3 presents data on weed prevalence. Weed 
prevalence in the check plots is rated 10 and the amount 
in the treated plots rated in relation to the nearest 
check. The four replications were averaged for the 


mean. 


Table 3. Prevalence of weeds in Plots Treated with 
Amizol Maple Block. Slemons Gardens Nursery 


Treatment and Applications Made 


Rate of June 12, 1956 July 23. 1956 
Application Prevalence of Prevalence of Prevalence of 
Weeds After W: After Weeds After 
_ Weeks 5S Weeks 8 Weeks 
Check 10 10 10 
Amizol + 8 9 
Amizol 4#/A 3 7 8 
Amizol 6#/A 2 5 6 
Amizol 8#/A 1 3 
Conclusions 


Amizol at 4 and 6 pounds per acre gave excellent 
results in Canada thistle eradication based on data 
available to date. Final data will be taken in the spring 
of 1957. Two applications of 2,4-D at % and 1 pound 
per acre were effective in controlling field bindweed 
for 6 weeks or more. Amizol at 6 and 8 pounds per 
acre, and to a lesser extent, at 2 and 4 pounds per acre 
was effective in eradicating a number of broad leaved 
weeds and severely stunting grasses. 


The injury to the ornamental plants among which 
the weeds were growing was apparently slight and 
probably could be lessened with more carefully directed 
sprays. 

Further studies should be made to determine the 
tolerance of other species of nursery stock to these 
two herbicides, especially the Amizol. 


1. Ohio Agricultural Experiment Station, Wooster, Ohio. 


INJECTOR METHOD FOR TREE 
AND BRUSH CONTROL! 
Harry M. Elwell? 


The discovery that many useless hardwood brush and 
trees could be controlled with the phenoxy acetic acid 
herbicides has created interest in equipment to ac- 
complish effective applications with such chemicals. 
Devices that could be used to make incisions in the 
wood of standing plants have been of interest. The 
axe has been used for many years in the removal 
and control of unwanted trees and brush. However, a 
number of woody species sprout rather profusely after 
their above ground parts have been deadened. To 
overcome this sprouting problem, sodium arsenite in 
water solution was tried. It was soon discovered that 
this poison was more effective when placed in incisions 
through the bark that contact the cambium. 


One of the early attempts to improve the method 
of placing arsenical poisons into trees was the welding 
of a small sharpened piece of pipe on the head of 
a single bit axe. This device was used to make holes 
about % inch in diameter through the bark of trees. 
The chemical was then placed in the holes. 
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Several investigators have designed equipment for 
increasing the efficiency of applying chemicals for 
brush and tree control. Two principles have been pur- 
sued in these studies. One was the development of 
a tool that would make an incision into the bark of 
woody plants and release the herbicides in essentially 
one operation. Such equipment is generally called 
an injector. 


Another idea being pursued for applying herbicides 
is to mix them with diluents that will be absorbed 
through the bark. This method is commonly known as 
the basal-bark treatment. Diesel oil is usually used with 
herbicides for this latter method of application. The 
present study involves a comparison of the herbicidal 
efficiency on oak of 2,4,5-T and a 1:1 mixture of 2,4-D 
and 2,4,5-T when applied by two methods. 


Iniector Method 


Probably the first injector type of equipment was de- 
veloped by workers in New York state. This device 
was known as the Cornell tool. This equipment was des- 
cribed in the Journal of Forestry, May, 1931, pp. 775-783. 
A similar device, known as the “Little Tree Injector,” 
was recently developed by Reuel W. Little of Madill, 
Oklahoma. A description and illustration of this equip- 
ment was presented in the Christmas issue of Southern 
Lumberman for 1955, pp. 171-172. 


The “Little Tree Injector” is a stainless steel —_ 
der with a metal seated cutoff valve in one end and 
a tight fitting cap, with an adjustable screw, on the 
other end. Below the valve is a screw for attaching 
a choice of cutting bits. Attached to the cylinder are 
two handles to aid the operator in guiding the tool 
when piercing the bark. In the top handle is the re- 
lease that raises the valve to permit the solution to 
flow through a 1/10-inch opening in the cutting bit. 
The cylinder holds approximately one gallon fluid and 
weighs about 16 pounds when filled. This equipment 
is sturdily constructed and well balanced. The cutting 
bit is designed to permit good penetration with a 
minimum of force and yet remain sharp for a con- 
siderable period of usage. 


Basal-Bark Method 


A compressed air, 2% gallon hand sprayer was used 
in making the basal-bark applications. This sprayer 
was fitted with an extra length of pipe to permit the 
operator to remain in an upright position while using 
it. The nozzle was an adjustable type, releasing the 
fluid in a fan or solid stream. Orifice size of the nozzle 
was about the same as the opening in the bit of the 
tree injector. Both types of equipment were used in 
tests on several hundred trees and brush of different 
sizes. 


Results of Tests 


The data in Table 1 show the general relationship 
as to time required and the amount of solution necessary 
to obtain satisfactory results. 


Plants under 3 inches in diameter did not withstand 
the thrust of the tree injector without pressure being 
applied on them. The treatment can generally be ac- 
complished by placing a foot on them prior to treatment. 
If small plants are growing in a cluster, difficulty is also 
encountered in jabbing them. In these studies and in ob- 
servations of commercial applications, the total costs 
for the injected and basal-bark treatments were about 
equal for small brush. However, for medium and large- 
sized plants, the injection method was about %4 to % 
as expensive as the basal-bark treatment. 


Factors which increase the cost with the injector 
are low hanging limbs and branches that hinder the 
operator from making the injections. A dense growth 
will also interfere with the treating operations. 


Table 1 Comparison of Injector and Basal-Bark Meth- 
ods in Treating Oak Brush and Trees of 
Various Sizes, Stillwater, Oklahoma. 


Time and Solution? Used in Treatina 100 ‘Stems 


Size! Injector? Basal-Bark* 
Man hours Gallons Man hours Gallons 
Medium ........ 1.00 By .50 1.80 
Large ............ 1.25 1.00 1.30 4.00 
per acre 

Dense stand of 

all sizes ....10.00 7.00 950 ° 25.00 


1 Small-sized plants, from 0 to 3 inches in diameter; medium, 
from 4 to 6 in., and large, above 7 in. 


a was nine parts diesel oil to one part of low volatile 
fe injector was one developed by Reuel W. Little of Madill, 


4 Basal-bark applications were made with a 2'9 gal. air pressure 
hand sprayer. 


Tab‘e II. Effect of Two Rates, Kinds of Herbicides, and 
Treatment Methods on Control of Oak Trees 
and Brush, Stillwater. Oklaheme. 


Percent Woody Plant ‘Control 
from Treatments 


Material used! Tree Injector? Basal-Bark? 
Apparent! Apparently 
_Defoliation Dead Defoliation "Dead 
Butyl Esters of 1:1 2,4-D 88.57 57.14 90.00 66.67 
and 2,4,5-T '!4 gallon and 
Diesel oil 434 gallons 
nay Ester of 1:1 2,4-D 91.38 61.11 92.50 75.00 
and 2,4,5-T 12 gallon and 
Diesel” oil 442 gallons 
Low Volatile 2,4,5-T 98.50 92.50 92.12 81.21 


Ester* '4 gallon and 

Diesel oil 434 gallons 

Low Volatile 2,4,5-T 97.61 92.00 97.48 84.62 

Ester* 12 gallon and 

Diesel Oil 4'2 gallons ; 

1 All herbicides used contained 4 pounds of acid per gallon. 

2 Tree injector was the one developed by Reuel W. Little of 
Madill, Okla. 

Basal-bark were made with a air 
pressure hand sprayer. 

4 Propylene glycol butyl ether. 


From the results given in Table II, it may be observed 
that the low volatile 2,4,5-T ester was more effective 
than the 1:1 mixture of 2,4-D and 2,4,5-T. There was 
more sprouting where the 2,4-D and 2,4,5-T mixture 
was used, as reflected in lower percentage of apparently 
dead plants. When the 2,4,5-T was used, applications 
made with the tree injector gave slightly higher con- 
trol than the basal-bark application with the hand 
sprayer. A concentration of % galion (1 pound acid 
equivalent) in 4% gallons of diesel oil was very effec- 
tive. Good results have been obtained from a number 
of applications during several years’ treatments by 
using % gallon of 2,4,5-T in 4% gallons of diesel oil. 


Discussion 


The tree injector is an efficient tool with which 
to apply herbicides. By careful operation, all of the 
chemical can be made effective for the control of 
unwanted plants. However, care in making the injec- 
tions is necessary to see that the small amount of ma- 
terial applied (usually from 5 to 15 ml.) remains in the 
cut. On hard to kill species, it is advisable to give the in- 
jector a twist after it is inserted to break the inner 
bark loose so the solution is readily absorbed by the 
live wood tissue. 


This tool is quite heavy, weighing 16 pounds when 
full. However, if the injector is given a swing when 
striking the tree, the bit will be inserted sufficiently 
to make a good application. It is advisable to see that 
the screw in the cap is loose enough to permit the 
fluid to flow freely as the valve is opened 
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A cutting bit of approximately 12 inches in diameter 
is fairly easy to insert. If the bit is made of good steel, 
it may be kept in a good sharp condition by filing and 
an occasional sharpening on an emery stone. An orifice 
of approximately 1/10 inch in diameter through the bit 
permits sufficient flow of the solution to fill each cut 
during an opening of the valve for approximately 
one second. 


The injector should be a satisfactory tool for control 
of brush and trees on many sites. This should be es- 
pecially true where the phenoxy acetic acid herbicides 
must be applied so as not to injure desirable plants 
when thinning in orchards, post lots, and forested areas. 
Satisfactory treatments with the injector have been 
made at all seasons of the year except when the plants 
are budding or leaves are beginning to expand. 


Since the injector is not easily used in small brush, 
operators clearing rights-of-way have found that ap- 
plications, using a combination of the basal-bark and 
injector methods, can be made at a cost of approxi- 
mately $56 per acre; this applied to treatments of trees 
and dense stands of brush. They report that costs of 
cutting without the use of herbicides are twice the 
amount given above. 


1 Contributions from Agricultural Research Service, U.S. De- 
partment of Agriculture, and Oklahoma Agricultural Experi- 
ment Station. Approved for Journal Manuscript Ms. No. 304. 

2 Research Agronomist, Field Crops Research Branch, Agri- 
cultural Research Service, Agronomy Department, Oklahoma 
A&M College, Stillwater, Oklahoma 


BRUSH CONTROL WITH CMU IN 
BANDS AND GRIDS' (Abstract) 


O. H. Fletchall? 


CMU is quite effective for killing some kinds of 
woody plants, especially some of the oaks. The powder 
has been applied dry and suspended in water and 
CMU has been applied as pellets. It has been sprayed 
on the plants, applied to the soil in circular bands near 
the bases of the trees, in circular bands near the per- 
imeter of the crowns of the trees and broadcast evenly 
over the soil. It has been applied on top of the ground 
and under the surface of the soil. Among the more 
effective treatments has been the application of powder, 
either dry or as a spray, in bands on top of the ground 
near the bases of the trees. This method of application is 
somewhat time consuming and it results in killing of a 
large amount of forage plants and herbaceous ground 
cover growing under and near the brush. Placement of 
the CMU in narrow parallel strips might be easier to 
apply and probably would kill less of the herbaceous 
vegetation. 

CMU was applied as a dry powder in strips about 
two inches wide at the rate of fifteen pounds of active 
ingredient per acre of brush. Distances between these 
narrow strips of CMU were four, eight, twelve, and 
sixteen feet. In other plots the CMU strips were applied 
at right angles to each other forming a grid pattern 
over the plot with strips four, eight, twelve, and sixteen 
feet apart each way. In addition to these eight treat- 
ments were the untreated check and another treatment 
in which the CMU was sprinkled in a narrow circular 
band around each tree about a foot from the base of 
tree. In this treatment too, approximately fifteen pounds 
per acre of active ingredient of CMU was used and the 
stand resulted in the use of about six grams (one table- 
spoon) of CMU per tree. The brush was the regrowth 
following clearing about 1935 and consisted mainly 
of oak and hickory. P 


Plots were forty-eight feet square with sixteen-foot 
alleys between plots. The experiment was laid out in 
a randomized complete block design with three repli- 
cations. Each individual tree was numbered and the 
species, size and distance from the nearest strip of 
CMU were recorded. Treatments were made in July, 
aa and percent defoliation was estimated in September, 
1956. 

The first symptoms of CMU injury in the species 
studied is chlorosis of the leaves in the areas between 
the veins. Many of the trees which still retained their 
foliage were showing severe injury symptoms in Sep- 
tember, 1956. 

Table I. shows that post oak and black oak were the 
most susceptible of the species studied. 


Table I. The reaction of different species to CMU 
(Ave. all treatments) 


Species Percent defoliation 
Post oak ..... 91 
76 
73 
Red cedar ........... ee: 49 


White oak and hickory appeared less susceptible and 
red cedar and walnut showed considerable resistance 
to CMU. Natural defoliation due to drought ranged 
from ten to twenty percent for the oaks and hickories 
and was little less than that indicated for the treated 
trees of red cedar and walnut. 


The distribution of CMU had very little effect on 
the defoliation of the oaks. Sixteen foot bands gave the 
least (80 percent) defoliation, but this was probably 
not significantly lower than most of the other treat- 
ments. The around-the-tree treatment gave the greatest 
amount of defoliation (95 percent) with grid patterns 
(89 percent) being only slightly more effective than 
the bands (84 percent). 


Observations of these plots through the summer 
revealed that the placement of CMU around each tree 
gave the fastest action on the trees. The next fastest 
action was from the two intermediate (eight- and 
twelve-foot) spacings. Four-foot spacing and sixteen- 
foot spacings were observed to be about equally slow in 
producing effects on the trees. These differences between 
spacings of the strips appeared to decrease as the 
season progressed. 


It can be seen in Table II that trees within two 
feet of a CMU band averaged slightly higher in defoli- 
ation than those farther away. 


Table II. Influence of Distance from Strips of CMU 
on the Defoliation of Oaks (From 12-ft and 
16 ft-band plots) 


Distance from strip of CMU (ft.) % defoliation 


88 
3-4 .. 79 


The lower defoliation of the trees located three 
or more feet from the band is due mainly to less de- 
foliation of the very small brush. 


This brushy area contained a sparse stand of Ken- 
tucky bluegrass and other grasses that contributed to 
grazing. In spite of an extremely dry year in 1956 there 
appeared to be some increase in the growth and spread 
of forage plants. Less grass was killed with the spaced 
bands than in the case of the around-the-tree treatment. 
1 Contribution from the Missouri Agricultural Experiment Sta- 

tion, Journal Series No. 1694. Approved by the Director. 
* Assistant Professor of Field Crops, University of Missouri, 
Columbia, Missouri. 
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THE EFFECTIVENESS OF SEVERAL 


CHEMICAL AND MECHANICAL BRUSH 
CONTROL METHODS WITH RESPECT TO 
CERTAIN SPECIES (Abstract) 

R. J. Delorit and K. P. Buchholtz! 


The objectives of this trial were twofold: (1) to 
study the effectiveness of several chemical and mechan- 
ical methods in the control of certain species and (2) 
to investigate the influence of brush control on forage 
production. The data reported, however, is concerned 
only with the brush control aspect. 

This trial was conducted on a dense stand of brush 
which averaged % inch in diameter, 53 inches in height, 
and 149,555 stems per acre. The population consisted 
of 41.6% hazel (Corylus americana), 22.7% dogwood 
(Cornus racemosa), 20.4% brambles (Rubus sp.), 10.2% 
aspen (Populus tremuloides), and 5.1% other species. 

A randomized complete plot design was used in- 
volving three replicates of ten plots each 35 x 35 feet 
in size. Four treatments were used. 

1. A fall basal treatment with 14.76 lbs. of acid? in 

117 gallons of No. 2 fuel oil per acre. 

2. A spring basal treatment with 13 lbs. of acid 

in 104 gallons of No. 2 fuel oil per acre. 


3. A slash-stubble treatment with 11.88 lbs. of 
acid in 95 gallons of No. 2 fuel oil per acre. 


4. A slash—no chemical! treatment. 


A check also was established. Inasmuch as the in- 
vestigation also involved the study of forage production, 
each treatment was repeated twice within each repli- 
cate, once on a fertilized and once on an unfertilized 
plot. 

The slashing was done manually with a brush hook 
and the chemical applications were made with a three 
gallon knapsack sprayer. Spray applications were made 
to the point of runoff covering the lower 18-24 inches 
of the stems. Species counts were made in the fall of 
1954 in four permanent 3x3 foot quadrats, each of 
which was located at random in the four quarters of 
each plot. Height and diameter counts were made of 
the checks. All treatments were made in the fall of 
1954 and the spring of 1955 while the plants were in 
a dormant stage. Recounts were made in the late sum- 
mer and early fall of 1956 to determine the degree of 
control. 

Good results were obtained in the control of dog- 
wood with all chemical treatments. The regrowth of 
the fall, spring, and stubble treated plots was 5.2%, 
4.6%, and 5.1% respectively. A regrowth of 100.3% 
occurred in the slash treatment. While there was no 
significant difference between the chemical treatments, 
there was a highly significant difference between the 
chemical treatments and the slash treatment. These 
results would indicate that dogwood can be effectively 
controlled by either spring, fall, or stubble treatments. 

Considerable regrowth of hazel occurred in the 
case of all four treatments. In the fall, spring, and 
stubble treated areas regrowth averaged 28.6%, 39.7%, 
and 57.1% respectively. The slashed area produced 
119.6% regrowth. While the most efficient control was 
obtained with the fall basal treatment, none of the 
treatments could be considered as giving satisfactory 
control. 

The high regrowth percentage of hazel appears to 
be due largely to the extensive root system of the 
species. While definite, characteristic injury symptoms 
such as galling and splitting of the root area are in 
evidence at the base of the treated stem, translocation 
of the chemical is apparently not sufficient to cause 
extensive damage to the heavy root system. 


Brambles produced the most profuse, vigorous re- 


growth of the four species studied. Regrowth of 64.2%, 
163.6%, and 67.5% took place on the fall, spring, and 
stubble treated areas. The slash area produced a re- 
growth of 133%. The lack of canopy and the increased 
light after treatment apparently stimulated the vigorous 
regrowth, and at present they are dominant in the 
chemically treated areas. Only a small change occurred 
in the percent of brambles in relation to the total 
population of the slash areas. It will be noted, however, 
that the regrowth in the spring treated areas exceeded 
that of the slash areas. 

Good control of aspen was obtained in both the 
fall and spring basal treatments while the stubble treat- 
ment provided satisfactory control. Regrowths for the 
fall, spring, and stubble treatments were 5.8%, 9.0%, 
and 11. 6%, respectively. Unlike the other three species 
whose average regrowth exceeded 100% in the slash 
areas, aspen produced an average regrowth of only 
41.4%. While somewhat better control was obtained with 
the fall treatment, there is no significant difference be- 
tween chemical treatments. 


1 Department of Agronomy, University of Wisconsin, Madison, 
Wisconsin. 
2 Consisted of 50% 2,4-D acid and 50% 2,4,5-T acid. 


TEN YEARS OF COMMERCIAL 
BRUSH CONTROL 
WHERE ARE WE? 

WHERE ARE WE GOING? 
Homer L. Jacobs’ 


Comments indicated by the above title represent 
the opinions of the author based on close association 
with a commercial brush and weed control service, 
since its inception in 1946, which includes work in 
about 30 states. This service has to do with woody 
plant problems on right of ways for power, telephone 
and pipeline companies; with unwanted vegetation, 
chiefly herbaceous, on the grounds of such industrial 
installations as steel plants, oil refineries and tank 
farms, railroad yards, electric sub-stations, and pole 
yards. It also includes treatment of weeds and brush 
for public highways, private estates, fishing areas, and 
water reservoirs. Volume of these services during this 
period totals more than 5 million dollars and now ex- 
ceeds a million dollars annually. Because of the scope 
of this operation, it is believed that these observations 
represent a fair summation of trends of the last ten 
years. 

Commercial brush and weed control came into being 
when availability of new herbicides, increasing scarcity 
and cost of labor, and increasing areas to be controlled, 
made conditions favorable for a new approach to the 
problem. During the first part of this ten year period, 
due to relative ineffectiveness of some of the chemicals 
and inexperience in their use, much of the kill of 
woody plants was not high. This, combined with com- 
petitive selling based too largely on price alone, re- 
sulted in use by many contractors of low concentrations 
of chemicals and not enough volume to get as good 
kill as was possible with materials available. In com- 
parison with actual cutting costs, such emphasis on 
low price was not necessary. 

In recent years, better formulations of the so-called 
hormone herbicides and their lowered cost, together 
with the use of higher concentrations, greater volume 
and more thorough application, make it possible to kill 
or control most species and give the utility a better 
right of way than can be secured by other means and 
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at a cost comparable to previous cutting methods. 
Somewhat the same economic advantages apply to 
use of chemicals for herbaceous weeds on industrial 
grounds while, for the same reasons, chemical weed 
and brush control on highways will increase many 
times in the next few years. This multiplied usage of 
chemicals means that increased attention must be given 
to public relations following their use. Concern of the 
general public as represented by civic organizations, 
such as garden clubs and wildlife associations, is legiti- 
mate but often the result of misinformation as to 
materials used and end results. The economics are so 
right for the taxpayer and the rate paying public that 
proper use of chemicals on private right of ways can 
be no more than temporarily harassed and impeded by 
campaigns against it, which campaigns are not always, 
in themselves, disinterested. 

Alleged sickness and death of livestock following 
the use of herbicides is of direct concern to the prop- 
erty owner and applicator. This is something we will 
have to live with since coincidence and human nature 
will often cast suspicion on weed killers when animals 
die nearby from any cause. Fortunately, evidence con- 
tinues to accumulate to show the little likelihood that 
2,4-D and 2,4,5-T as used are dangerous. It seems that 
those engaged in application might courteously, but with 
increasing firmness, resist claims for this type of damage 
and insist that the burden of proof be on the claimant. 


Off-the-site damage to crops or ornamentals is 
the phase of public relations about which we should 
all be concerned. That includes farmers who use weed 
killers, as well as the manufacturers, research men, or 
commercial applicators. While an occasional property 
owner may imagine herbicide damage to his crops, it 
is well to remember that these materials, carelessly 
used, can and do cause damage. 2,4-D or 2,4,5-T should 
not be used in the vicinity of sensitive crops, where 
better judgment indicates the use should be avoided. 
The utility or highway superintendent should not insist 
on dangerous usage even though, by the terms of his 
contract, the applicator must bear the immediate fi- 
nancial responsibility. This applies not only to results 
of foliage applications, but to the soil sterilant type of 
materials which may wash or leach into crop areas 
nearby. In brush control for limited areas, treatment 
can well be delayed until the dormant season when 
basal applications will do the job. Ammonium sulfamate 
is a much safer material for foliage applications in 
hormone-sensitive crop areas. In all fairness to the 
property owner damage, once it occurs, should be 
fairly evaluated and paid for. 

Chemists did not reach the ultimate in safety with 
the introduction of the so-called low volatile esters of 
2,4-D and 2,4,5-T. The amine formulations are good 
brush killers, in some cases better than the esters. 
They are not volatile and are much safer. While there 
are some unsolved problems concerning their use in 
hard waters, this seems not to lessen their usefulness 
as commercial brush killers. We have a number of 
programs of from one to five years’ duration based 
on their use in such widely separated areas as South 
Carolina, Texas, Alabama, Pennsylvania, and Ohio. In 
these programs, some 30,000 gallons of amine 2,4-D 
and 2,4,5-T concentrates have been used with generally 
good brush kill and much less off-the-right-of-way dam- 
age than where the “low volatile” esters were used. 
We feel that amine formulations should be standard 
where- hormones must be used near such sensitive 
crops as cotton. 

In the last three years, there has been a trend to 
the use of straight 2,4,5-T in brush control. This writer 
believes that the trend is justified because of better 
kill of resistant species when equivalent amounts of 
re i used, compared with mixtures of 2,4-D and 


1 Vice President, Research and Development, The Davey Tree 
Expert Company. Kent, Ohio 


ANALYSIS OF EQUIPMENT USED FOR 
BASAL APPLICATIONS (Abstract) 


R. E. Larson! 


A study was conducted to determine the equipment 
features of compressed air hand sprayers that would 
have an effect on the amount of material applied when 
using such equipment for basal applications for brush 
control. The features which were studied included ex- 
tension length and shape; nozzle type, size, and mount- 
ing angle; and operators. Other factors studied were 
brush stem size and bark condition. The trials were 
conducted on a simulated brush stand of 1600 stems/acre 
including oak and hickory having stem diameters rang- 
ing from 1 in. to 4 in. All of the spraying was at 31 
lb. per sq. in. using water as a spray solution. 


Table I. Amount Applied Using Five Extension and 
Three Nozzle Types. 


Amount Used (Gal. 1000 Stems) 


Nozzle Nozzle Type* 
Extensicn Mounting Fan Fan Cone Avg. for 
Length Shape Angle 25° 80° Adj. Extensions 


24in. Curved 135° 12.82 12.61 12.25 12.56 
24in. Straight 135° 11.47 12.23 11.63 11.78 


24in. Straight 90° 11.82 11.82 
24in. Straight 180° 10.72 10.72 
48 in. Curved 135° 13.38 13.38 
Average for Nozzles 12.15 12.42 11.94 12.05 


* Nozzles rated at 4 gal./min. at 40 Ib./sq. in. 


The results (Table I) show that although the dif- 
ferences due to the length or shape of the extension 
and the mounting angle of the nozzle are not large, 
there is indication the long (48 in.) curved extension 
applies slightly more material than the shorter ex- 
tension. This difference can be attributed to the incon- 
venience of handling the longer length. The short 
straight extension with the nozzle mounted in line 
(180°) with the extension applies the least amount of 
material as it is inconvenient to get sufficient coverage 
of the stem without actually walking completely around 
it. The 24 in. curved or straight extensions with the 
nozzles mounted at 90° or 135° provide the most uni- 
form application. The results (Table I) show further 
that there is less material applied by the adjustable 
cone nozzle than is applied with the 25° fan or 80° fan. 
Inasmuch as the cone angle was adjusted to 80°, the 
difference may indicate that the cone would tend to 
show a point of runoff quicker than the fan type on 
the same stem. 


Table II. Amount Applied as Affected by Size and 
Species 


Stem Amount Used (Gal./1000 Stems) Amount Used(cc/dia. Inch) 


Size Nozzle Type Nozzle Type — 
and Fan Fan Cone Fan Fan Cone 
Svecie 25° 8C° Adj. Average 25° 80° Adj. Average 
in 
Oak 9.21 9.68 .22 9.37 23.24 24.43 23.26 


23.64 
Hickory 9.11 10.35 8.31 9.26 22.99 26.12 20.51 23.37 
Average 9.16 10.20 8.77 9.31 23.11 25.74 22.13 23.42 


Oak 11.50 12.43 10.90 11.61 17.41 18.82 16.50 17.58 
Hickory 11.01 11.99 10.85 11.28 16.67 18.15 16.43 17.08 


Average 11.26 12.21 10.88 11.45 17.05 18.49 16.47 17.33 


Oak © 17.26 18.82 16.87 17.65 18.66 20.35 18.24 19.09 
Hickory 14.16 14.70 12.55 13.80 15.31 15.90 13.57 14.92 


Average 13.71 16.76 14.71 15.73 16.99 18.12 15.91 17.00 

Average for Bark Condition rei 
(All Sizes) 

Oak 12.88 20. 

Hickory_ 11.45 18 
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The results as affected by stem size (Table II) would 
indicate the amount of material applied increases as 
the stem diameter increases ranging from 9.31 gal./1000 
stem for the 1% in. class to 15.73 gal./1000 stems for the 
3% in. class. On the other hand, the results show a de- 
crease in terms of cc/dia. in. as the stem size increases. 
This would mean a larger portion of the spray is ac- 
tually applied to the larger stems. 


The rough bark condition in this study required 
12.88 gal./1000 stems which was an increase of 12% 
over the 11.45 gal./1000 stems required by the smooth 
bark. 


The effect of the operator would tend to be insignifi- 
cant as indicated by the results (Table III). The effect 
of the operator may vary according to the other factors 
involved. The results (Table III) show evidence of this 
in that there is a variation between operators depending 
upon the type of nozzle being used. 


Table III. Amount of Spray Used as Affected by the 
Operator 
(Gal./1000 Stems) 


Amount Used 


Operator Nozzle Type 
Fan Fan Cone 
25° 80° Adj Average 
Cc 11.99 13.71 12.01 12.57 
G 12.09 12.61 10.89 11.86 
Average 12.04 13.16 11.45 12.21 


Using all Wands, Sizes, and Species. 

A summary of these studies would indicate there are 
differences in the amount of material applied as a 
result of design variations in equipment. While these 
differences seem small, many of them are in the magni- 
tude of 10-15%, and as such, they should be considered 
when determining the proper chemical concentrations 
to be used for such treatments. 


1 Farm Machinery Section, AERB, ARS, USDA, Columbia, 
Missouri. 


REDUCING FIRE HAZARDS FROM GRASS 
AND WEEDS IN FOREST FIRELANES 


AND PULPWOOD STORAGE YARDS 
J. E. Kuntz and A. J. Riker! 


Investigations at the University of Wisconsin on the 
Use of Chemical Herbicides in Forced Practice include 
the following projects: 


1. Plantation Weed Control: The reduction or elimi- 
nation of weed and grass competition in forest tree 
plantings during the first year or two. Hardwood 
plantings, especially those of fast-growing poplars, suf- 
fer severely from such competition. Release commonly 
makes the difference between little or no survival and 
only a few inches of terminal growth in unweeded 
plots as compared to approximately 100 percent sur- 
— and several feet of growth per year in the weeded 
plots. 


2. Prevention of Disease Spread Among Forest trees: 
Either by the elimination of an alternate host such as 


Ribes in the case of the white pine blister rust or of 
sweetfern in the burn blight disease of jack pine or the 
removal of an adjacent susceptible host plant. For 
example, in the case of the oak wilt disease, the causal 
fungus commonly moves from an infected tree to ad- 
jacent healthy trees within a 50-foot radius through 
grafted roots. The breaking of all connected roots, either 
mechanically or chemically, has suppressed or prevented 
further tree-to-tree spread. “Barriers” of trees poisoned 
by sodium arsenite, correctly formulated and applied, 
have prevented such spread. Root kill was essential. 

Studies during the past 3 years have shown that soil 
fumigation with methyl] bromide within the root zone of 
an infected oak—if applied immediately at the onset 
of foliage symptoms—often will prevent further spread 
of the disease. Methyl bromide fumigation between in- 
fected and adjacent healthy trees likewise has prevented 
further spread. (See 1956 NCWCC Research Report, p. 
166-167). Rapid kill and drying out of infected oaks 
also will reduce the formation of fungus mats on the 
trunks, thus reducing the source of inoculum for vectors 
which carry the fungus over long distances. 


3. Weed and Grass Control in Forest Firelanes and in 
Pulpwood Storage Yards: The vigorous growth of grass 
and weeds in forest firelanes and in pulpwood storage 
yards constitutes a serious fire hazard. The danger of 
fire is of special concern before the new growth in the 
early spring and during the dry period in late summer 
and early fall. Weed control by mechanical means, such 
as mowing, disking, or rototilling, has critical limitations 
and these procedures often aggravate the problem. Since 
1950, many different herbicides at different concentra- 
tions and in various combinations have been tested on 
the deep, sandy soil of central Wisconsin where mid- 
summer rainfall was often limiting. Soil sterilants with 
long residual effects received special attention. 


Selected herbicides were screened initially on ran- 
domized and replicated plots, one square rod in area. 
In most cases, the materials were applied in water with 
knapsack sprayers at the rate of 200 gal. per acre. 
Promising treatments then were tested on replicated 
1/10 acre plots. Applications at the rate of 200 gal. per 
acre were made with a small boom sprayer mounted 
on a pickup truck. Successful treatments were repeated 
at different dates in the same year and in subsequent 
years. 


The firelanes, which intersect both natural and 
planted stands at approximately one-half mile intervals, 
were used both as firebreaks and as access roads. Weed 
growth greatly increased the chances of fires crossing 
such barriers. In the past, annual regrowth of brush, 
grass, and weeds has been destroyed by rototilling each 
year in August. Rototilled firelanes usually remained 
weed-free until the following spring. In certain years, 
however, late summer rains permitted rapid regrowth 
and reduced the effectiveness of such procedures. Orig- 
inal weed stands and subsequent regrowth generally 
were both more abundant and vigorous on the roto- 
tilled than on the nonrototilled firelanes. Weed popula- 
tions included particularly quack, witch, foxtail, and 
crab grasses; sedge; and chickweed, pepper grass, bind- 
weed, sheep sorrel, lamb’s quarters, milkweed, and rag- 
weed. Repeated rototilling had destroyed most of the 
soil humus. 


Applications of 3-(p-chlorophenpl)-1,1-dimethylurea 
(monuron) and 3-(3,4-dichloropheny]) -1,1-dimethy- 
lurea (diuron) applied in the spring at 20 and 40 lb/A 
have given excellent weed control for as long as 5 
years. A few, weakened, deep-rooted perennials per- 
sisted. Generally diuron proved more effective and uni- 
form. Occasionally, scrub oaks and larger pine trees 
bordering the treated strips showed variable injury at 
the higher level. It is of interest to note that much 
higher rates of monuron were required to effect the 
same degree of injury to trees when applied to the litter 
or duff of undisturbed forest stands. At 10 lb/A, fire- 
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lane weed control was variable and effects were tem- 
porary. 3-(phenyl)-1, 1-dimethylurea (fenuron) at 10 
and 20 lb/A, Borascu (dry) at 10 and 20 lb/Sq. rd., 
concentrated borax (dry) at 10 lb/sq. rd. and polybor- 
chlorate (dry) at 10 lb/sq. rd. gave good initial weed 
control, but permitted variable regrowth after the 
second year. 2-(2,4,5-trichlorophenoxy) ethyl 2,2-dich- 
loropropionate (erbon) at 80 and 160 lb/A gave excel- 
lent first season weed control and, in most plots, little 
or no regrowth of weeds the second year. Erbon at 
40 lb./A also gave satisfactory weed control the first 
season. July applications of 2,2-dichloropropionic acid 
(dalapon) at 10 and 20 1b/A in combinations with 2,4- 
dichlorophenoxyacetic acid (2,4-D) at 2 and 4 lb/A gave 
excellent initial control of grass and weeds, but per- 
mitted variable regrowth the second year. Sodium trich- 
loroacetate (TCA) at 25 and 50 lb/A in combinations 
with 2,4-D at 2 and 4 lb/A gave fair to good weed con- 
trol the first season, but permitted sparse to abundant 
regrowth the second year. 


No doubt, selection of a satisfactory herbicidal treat- 
ment for the miles of carefully maintained firelanes will 
be determined, in part, by the cost of materials and ease 
of application. There is little question concerning the 
relative ease and speed with which chemicals can be 
applied as compared to the slow and laborious task of 
rototilling. If the initial cost of materials can be pro- 
rated over several years of residual effects, then prac- 
tical applications seem close at hand. No doubt other 
and better treatments will be forthcoming. 


In the pulpwood storage yards, considerable decayed 
wood waste and humus have accumulated over a period 
of years. Since the yards commonly were located ad- 
jacent to rivers, dams, or ponds, water tables were often 
high, soils were moist, and weed growth was dense 
and vigorous. In 1953, herbicidal treatments which had 
given excellent and sustained weed control in adjacent 
rototilled firelanes proved wholly inadequate when ap- 
plied to established weeds of storage yards. Treatments 
in April, May, and June caused variable injury to most 
grass and annual weeds, but allowed deep-rooted per- 
ennials to persist. Recovery and abundant regrowth oc- 
curred by midsummer. Weed populations, however, 
changed strikingly. In 1954, monuron at 30 lb/A con- 
trolled most grass and weeds but allowed, for example, 
ferns, horsetail, Panicum sp., wild grape, Virginia 
creeper, milkweed, spurges, plantain, dogbane, Russian 
thistle, prickly lettuce, dandelion, ground cherry, toad- 
flax, and bergamot to persist. Results were variable: 
some areas remained bare for one season; others showed 
vigorous recovery, especially when low-lying and moist. 
Monuron at 45 and 60 lb/A gave good results the first 
and usually the second seasons, except for certain deep- 
rooted perennials. Considerable regrowth occurred by 
the third season. Weed populations changed. After 4 
years, only small sparse horsetail remained in plots 
treated with monuron at 80 Ib/A. In contrast, diuron 
at 45 and 60 lb/A gave good initial control with little 
regrowth after 3 years. Erbon at 80 and 160 lb/A gave 
excellent weed control the first season, with little or no 
regrowth the second season at the higher rate. Mid- 
summer applications of dalapon at 20 lb/A in combina- 
tion with 2,4-D gave excellent initial control of grass 
and weeds, but permitted abundant regrowth the second 
year. 


Because of the economic values involved in stored 
pulpwood, fire prevention in the form of effective and 
sustained weed control appears to be a good investment 
even if the initial costs were high. Not only is it again 

ssible to prorate these costs over a period of years, 

ut perhaps even to reduce the rates in subsequent ap- 
plications. No doubt, more effective herbicides and better 
methods of application will be developed. 


1 Department of Plant Pathology, University of Wisconsin, Madi- 
son, Wisconsin, in cooperation with the Wisconsin Conservation 
pp the Nekoosa Edwards Paper Company, and other 

encies. 


THE SUBSTITUTED UREA HERBICIDES AND 


THEIR USE IN INDUSTRIAL WEED CONTROL 
M. C. Swingle' 


Controlling weeds on industrial sites requires not 
only good clean-up but long-term maintenance of this 
condition. The objective, of course, is permanent weed 
control at low cost. Great strides are being made in the 
development of herbicides to accomplish this. For the 
industrial customer, the family of substituted urea herb- 
icides is a long stride in the direction of solving his 
problem. 


The substituted urea herbicides are compounds re- 
lated to urea but they have other chemical groups sub- 
stituted in place of certain hydrogen atoms in the 
molecule. Many such compounds have been prepared 
and tested as herbicides by the DuPont Company. Two 
are presently being manufactured by DuPont and sold 
for industrial use as “Telvar’” W Monuron Weed Killer 
and “Telvar” DW Diuron Weed Killer. 


Both products are wettable powders intended for 
dispersion in water and application as sprays. Since 
they are active primarily through the root system of 
plants, they are applied to the surface of the ground 
where rainfall will carry them down into the root 
zone. “Telvar” W is soluble to the extent of 230 parts 
per million but the solubility of “Telvar’ DW is only 
40 parts per million. As they are only slightly soluble 
in water and inclined to be adsorbed on organic par- 
ticles in the soil, they are not easily washed away by 
rainfall and remain to give effective weed control over 
a long period of time. 


The depth to which monuron and diuron may leach 
is influenced by the total amount of rainfall, the porous 
nature of the soil, and its adsorptive capacity. Because 
they must be present in adequate concentration in the 
root zone, it follows that greater amounts must be ap- 
plied on the surface of the soil to penetrate more and 
more soil as root systems go deeper. The depth to which 
they leach determines, to a large extent, the plants that 
may be killed and those that may not. 


The chief advantage in the substituted urea herb- 
icides from the industrial point of view is their tendency 
to persist in the soil. Thus, it is possible not only to clean 
up existing vegetation, but also to prolong the control 
of seedling weeds that normally would re-establish the 
problem in a short time. This ability to control seedling 
weeds for months after the initial clean-up is the key 
to their success for industrial use. 


The Southern Pacific was the first major railroad 
to use “Telvar” W weed killer for weed control along 
its mainline track. Many others are now spraying main- 
line, yards, about structures, buildings and other equip- 
ment. 


Utility companies have found these products out- 
standing for maintaining bare ground around such loca- 
tions as buildings, structures, pipelines and substations 
chiefly because they reduce the need for frequent treat- 
ment in out-of-the-way places. Pole scalping, in which 
a circular area about telephone and power poles is kept 
clean of vegetation for fire protection, is a simple and 
inexpensive operation with monuron or diuron. 


Highway departments find these weed killers useful 
for maintaining bare highway shoulders, for treating 
around signs and guard rails to facilitate mowing. Petro- 
leum and lumber industries are fire conscious and find 
them ideal for eliminating dry weeds and grass from 
about wells, pipelines, buildings and yards. Airports 
have found these weed killers useful to prevent weed 
encroachment on runways and around marker lights. 
Defense depots and bases are treating areas adjacent to 
fences and around buildings to facilitate mowing and 
good housekeeping. 


Chemical weed killers make simple a job that for- 
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merly was costly and discouraging. Yet, they are spec- 
ialized products that require more thoughtful use than 
many other biological chemicals. Results may vary from 
complete success to costly failure depending upon fac- 
tors which can be recognized and must be accounted 
for. The product is not always to blame for ineffici- 
ency. The unknown ingredient in each package of any 
herbicide is the know-how of the customer who finally 
puts it to use. 


1 Grasselli Chemicals Department, E. I. DuPont deNemours & 
Company, Inc. 


THE INCREASING VEGETATION PROBLEMS 
ENCOUNTERED BY RAILROADS 
AND THEIR CONTROL 
G. R. Bargerhuff' 


Most people believe that vegetation problems on 
railroads today are the same or similar to those found 
on the railroads 50 years ago, and in a few cases, they 
are correct in that belief. We, who are closely connected 
with the railroad industry, believe, however, that the 
railroads are not only becoming more aware of an old 
vegetation problem, but that the problem of vegeta- 
tion control is actually increasing in stature. There 
are perhaps 5 major factors which influence vegetation 
control on railroads that I would like to mention before 
discussing methods of control. 


The first, and I’m sure you are aware of it, is that 
the railroad section man in years past was one of the 
lowest paid of all laboring groups. Today the hourly 
rate plus benefits paid the railroad laborer compares 
quite favorably with laboring groups in other indus- 
tries. 


The second factor, the “Guaranteed Annual Wage”, 
goes hand-in-hand with the hourly wage and hangs like 
a dark cloud over the railroad horizon. These days, most 
railroads are afraid that the “Guaranteed Annual Wage” 
will be extended to cover railroad personnel; conse- 
quently, labor forces on most railroads have been re- 
duced to skeleton maintenance groups. 


The third factor is influenced by the first two and by 
equipment made available to the railroads after World 
War II, providing better and cheaper maintenance pro- 
grams. This equipment partly replaces the track laborer 
and is used to lay rail, surface and raise tracks and, in 
general, to bring about a high degree of maintenance 
and a more uniform roadbed. Many railroads believe the 
higher standard of maintenance offered by maintenance 
equipment plus an effective vegetation control pro- 
gram will lengthen the current cycle of maintenance 
from about 3 years to a 5 or 6 year cycle. 


The fourth factor greatly affects the railroads 50 
years after initial construction. You all have witnessed 
the construction of today’s super highways which pro- 
vides a wide berm adjacent to the highway with a gen- 
tle slope to the outer edge of the right-of-way. This 
type of construction provides the drainage necessary 
for moving heavy tonnage and requires heavy earth- 
moving equipment which was not available to the rail- 
roads 50 years ago. We must give credit where due 
and agree that railroads did an excellent job with the 
equipment available at the time of their construction. 


The most recent and the last of the five factors to 
confront railroad management are laws passed by var- 
ious states, state park commissions and game reserves 
requiring that all utilities passing through the state or 
park area cut and burn their brush by a specific date 
each year. Years ago this would not have posed a prob- 


lem due to the vast number of relatively cheap hourly 
workers—but today, with the shortage and cost of these 
workers, this creates a real problem. 


I have given you what I feel are the major reasons 
for the increasing vegetation control problem and now 
I would like to discuss control problems. 


First, the vegetation control problem can be broken 
down into three major areas: 1. the line of road and im- 
mediate ballast area, 2. the right-of-way, and 3. the yard 
and industrial tracks. 


Starting with the line of road and ballast area, we 
find that years ago the railroads maintained the ballast 
area for a 3 year period and then reworked the track. 
With the advent of the mechanization and weed control 
programs it may be possible to extend this cycle to 
5 or 6 years. All species of grass and weeds growing 
in the ballast area draw dirt and moisture much the 
same as a magnet draws metal filings. The accumula- 
tion forms a moisture pocket in the ballast which re- 
sults in rough track. Accordingly, it is readily apparent 
that all types of vegetation in the ballast must be quick- 
ly controlled. In addition, the root system of Bermuda 
grass grows in the crevices of ties and makes it impos- 
sible to remove the ties without first cutting the roots. 


The problem of vegetation control has led to the use 
of many types of chemicals such as chlorates, borates, 
erbon, substituted ureas, TCA, dalapon, 2,4-D and many 
others, along with the aromatic oils and oils fortified 
with creosote and the development of equipment capable 
of spot spraying costly chemicals in the ballast area to 
treat only actively growing areas of vegetation. The 
problem of vegetation in the ballast area varies with 
every railroad and the quality of control is governed 
by the railroad’s standard of maintenance. Most rail- 
roads are willing to spend more money to maintain a 
— free area on main lines than they are on branch 
ines. 


Another important problem facing the railroads 
is a result of the type construction generally used years 
ago in which the ditch line was placed approximately 
10 to 12 feet from the center line of track. This ditch 
supposedly furnished adequate drainage 50 years ago. 
Now, these ditches provide a fertile germination area 
for weeds and grasses with optimum moisture condi- 
tions. Bermuda, Johnson and other grasses, plus such 
weeds as Virginia Creeper or Trumpet Vine and Kudzu 
rapidly grow into the ballast area. 


Many of you have seen a solid mass of vegetation 
extending from the ballast toe outward on most rail- 
roads in this country. To combat this, the most recent 
type of control is one in which a semi-soil sterilant 
is used to treat a barrier strip which extends from ap- 
proximately 6 inches inside the ballast toe outward 
2, 3, or 4 feet, depending upon the amount of control 
the railroad desires and can afford. The idea is to ob- 
tain vegetation free soil at the toe of the ballast and 
semi-soil sterilants such as Ureabor and erbon are used. 
This serves to prevent further encroachment which 
severely clogs the ballast and prevents drainage. 


In the ballast area and barrier strip, most railroads 
are currently using dalapon, TCA, chlorates, borates 
and others as well as aromatic oils and oils fortified 
with creosote to obtain adequate control in the ballast 
areas. Weed control on the baliast section presents an en- 
tirely different problem as compared to agricultural 
fields where the soil is relatively loose and most types 
of chemicals will afford adequate control at minimum 
dosages. In the ballast area, it is necessary to use greatly 
increased quantities of chemical over those proven ade- 
quate in agricultural areas. From the immediate ballast 
section outward some railroads use a more economical 
chemical such as 2,4-D to control the growth of weeds on 
the shoulder. This chemical mowing replaces the more 
expensive on-track or off-track methods of mowing. 


The control of vegetation on the line of road varies 
tremendously throughout the country due to the rain- 
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fall, soil conditions, etc. differences. On some ruads, such 
as the Santa Fe, a great many different conditions are 
encountered. On others, it is necessary to make two or 
more applications during the growing season to pro- 
vide adequate control. On ali railroads, the constant use 
of the same chemical, sooner or later, results in a toler- 
ant style of vegetation which requires a switch to an- 
other chemical to provide the desired results. This has 
led to the use of chemicals as tools and to highly special- 
ized weed and grass control methods. 

In regard to railroad rights-of-ways, I would like 
to refer to laws passed by several states to protect their 
game reserves and state parks. Quite often, some type of 
chemical brush control is quite adequate to fulfill the 
requirements. However, in one particular case a rail- 
road operating through an area requiring rigid fire 
control had a grass problem rather than brush. They 
elected to spray their entire right-of-way from fence 
line to fence line with dalapon for grass control. This 
provided excellent control as far as the railroad was 
concerned; however, the inspectors for the state park 
still required that the railroad furnished a one-man 
patrol after each train operating over the tracks through 
the state park area. Perhaps after we have had more 
experience with chemical mowing, we can regulate the 
growth of all species concerned, thereby eliminating 
the fire hazard since the ground cover would be kept 
relatively close cropped and would provide ample re- 
sistance to fires. 

Most railroads are confronted with a brush problem 
which is hazardous to their communications and signal 
lines, prevents proper vision around curves and causes 
unsafe working conditions for the section men. The 
railroads have used large quantities of the 2,4-D and 
2,4,5-T with excellent results. Water and oil-water 
emulsions of 2,4,5-T have proven satisfactory on species 
which are somewhat tolerant to the brush killers such as 
red maple, ash, oak and hickory. This has provided 
the railroads with adequate control at very low costs 
per acre. Ammate brush killer is more expensive than 
the hormones and has been used extensively in areas 
where hormones cannot be applied safely because of 
possible crop damage. Also, in states having laws gov- 
erning the use of hormone type chemicals, ammate has 
been used to tremendous advantage. Many custom ap- 
plicators have remodeled their equipment to use the 
hormone type chemicals and ammate as tools. We often 
recommend the hormone brush killer to be used where 
safe and adequate control can be obtained from its 
application; that 2,4,5-T be used to control the species 
tolerant to the brush killer mixtures and that ammate 
be used in areas adjacent to susceptible crops and where 
the predominant species are tolerant to both the hor- 
mone brush killer and 2,4,5-T. This results in low-cost 
control in most areas with a minimum of claims. 

With respect to yards and terminals, vegetation is 
the cause of complaints from switchmen and is a con- 
stant fire hazard, especially in yards having grain ele- 
vators. Most railroads use the cheaper chemicals such 
as dalapon, 2,4-D, chlorates and aromatic oils for yard 
vegetation control. Many railroads, however, are using 
the semi-soil sterilants for this type application such 
as Borascu, Ureabor and others. Quite probably, erbon 
should be included in this group. 

These are but a few of the problems facing railroad 
maintenance men daily. In adidtion, they are confronted 
with the education of the railroad management who 
ride gver a railroad at 80 to 90 miles an hour and see 
a scattering of green which appears to be a solid mass 
at high speeds. What they see is often the result of a 
carefully planned and effective control program that has 
provided the most control that can be reasonably ob- 
tained. Closer observations will bear this out. 

We must all work toward a goal of longer lasting and 
more effective control if we are to fulfill our obliga- 
tions to the railroad industry. 


1 National Aluminate Corporation, Chicago, Illinois. 


WHAT RAILROADS ARE USING 
IN WEED CONTROL 
Edwin W. Cox! 


There are probably too few of us who grasp the mag- 
nitude of the vegetation problems encountered by the 
railroads of the United States and Canada. 

Over 350,000 miles of railroad roadbed and right of 
way are presently operated by the Class I railroads of 
our two countries. An inquiry to 36 principal railroads 
developed the fact that over 80% of this mileage is 
maintained through chemical vegetation control. This 
means then that about 280,000 miles of trackage is treated 
annually. Lets imagine this as a band 16 feet wide ex- 
tending around the earth at the equator some twelve 
times. Or, if you prefer, as a band 1500 feet in width 
from New York to San Francisco. 

Most railroads operating within the states and prov- 
inces comprising this conference also operate in ter- 
ritory outside the conference area. For that reason it 
has not been possible to confine the statistical informa- 
tion herein to the conference area. It is felt, however, 
that the information is relatively correct with respect 
to the conference area usage by railroads. 

Present chemical control practices on an average 
railroad include several types of weed killers both of 
the liquid and dry types. Generally the liquid weed 
killers are applied on roadbed and the dry type prod- 
ucts are used in yards and under trestles or other criti- 
cal areas. 

In 1956 there were over 35 specific weed and brush 
killer formulations in general usage throughout the rail- 
road market. Specific replies to questionnaires this year 
sent out by the Association of American Railroads in- 
dicates that 19 Class I railroads having a total mileage 
of over 124,000 miles of roadway programmed treatment 
of 102,715 miles with weed killers and in addition some 
6,426 miles of brush killers. 

Treatment mileage reported for various types of 
herbicides grouped according to principal active ingred- 
ient are as follows: 


Arsenicals 9,000 miles 
Aromatic Oils 31,500 miles 
Borates 9,000 miles 
Dalapon 20,500 miles 
Monuron 8,000 miles 
Sodium Chlorate 23,000 miles 


Miscellaneous 2,500 miles 


Of the above five principal specific formulations 
being used in the order of miles treated are: 


Aromatic Oil 29,261 miles 
Dalapon plus 2,4-D 20,133 miles 
Sodium Chlorate-Borate 8,101 miles 
Borate-Sodium Chlorate 6,050 miles 
Sodium Chlorate-TCA 4,088 miles 


Bear in mind that these figures are representative 
of only 19 Class I railroads in the United States and 
1 major Canadian railroad. Their total operating mile- 
age is about 30% of the entire total. 

Railroads have reported that they spent from $5.12 
per acre to $213.20 per acre on chemicals for roadbed 
vegetation maintenance. It is estimated that the av- 
erage chemical cost expended in the area comprising 
this conference is $22.50 per acre annually. Application 
costs and other charges average about $4.00 per acre. 
The usual spraying width per mile comprises about two 
acres. 

Applications of liquid weed killing solutions are gen- 
erally carried out with weed sprayer cars which spray 
the solution directly from tank cars. This type unit 
requires locomotive and train crew and averages 12-15 
miles per hour when spraying. Average volume of spray 
applied may vary from 40 to 200 gallons per acre de- 
pendent upon type of chemical used. 
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The flexible design of most large weed sprayer cars 
enables the operator to vary both the quantity and dilu- 
tion rate of the chemical or chemicals being applied. 
Some units can apply up to four specific herbicides 
singly or in combination at the same time. Wettable 
powders and granules may likewise be applied with 
mixing and metering equipment. 


Application of various other chemicals are made by 
hand, with hand spreaders, hand sprayers and self- 
propelled sprayer cars. Each of these methods integrates 
into the specific weed problem encountered by the indi- 
vidual railroad. 


Railroad acceptance and usage of newly developed 
weed killers and brush killers is generally in advance of 
their wide acceptance by other forms of industrial weed 
control. Principal yardstick for this acceptance is the 
comparative herbicidal worth of the new product at the 
maximum price per mile the railroad can consider 
spending. It is seldom that the railroads will increase 
their outlay per mile on the basis of potentially improv- 
ing results. 


Many railroads have a _ well-staffed department 
whose primary duty is to execute their vegetation con- 
trol. Continuous testing and screening of new herbicides 
on their own right of way is carried out. Railroad co- 
operation with local noxious weed enforcement officials 
is a benefit to both the individual railroad and the en- 
forcement agency. 


In summary, railroads utilize a wide variety of spe- 
cific weed and brush control products. They use a rather 
large quantity of these products to treat high mileages. 
They require adequate equipment and trained personnel 
to pin-point their application procedures. By the nature 
of the diversified right of way area they traverse they 
must select materials to do specific weed control jobs. 
Railroad personnel are interested in keeping pace with 
new developments in herbicides and generally lead the 
way in commercial acceptance of outstanding ones. 
Progressive American and Canadian railroads are today 
seeking improved vegetation control—for the better 
maintenance of their property and the protection of their 
neighbor. 


1 W. T. Cox Company, Kansas City, Missouri. 


CONTROL OF VEGETATION ON RAILROADS 
(Abstract) 
R. H. Schieferstein and W. E. Loomis! 


This report summarizes six years testing of herb- 
icides, mixtures thereof, herbicidal oils, and spray prac- 
tices on railroads in central Iowa. Important develop- 
ments include the striking superiority of mixtures of 
chemicals, the practical utility of herbicidal oils, and 
the effectiveness and economy of integrated spray pro- 
grams. 


Chemicals sprayed as mixtures containing suitably 
chosen components consistently gave better control of 
vegetation than did increased rates of single chemicals. 
This result may be attributed to one or more of a num- 
ber of possible differences between the components. 
These differences could be in species specificity, soil zone 
of activity, mode of action, period during the season 
of maximum effect, or other properties of the compon- 
ents. Each material in a mixture should be included for 
a specific reason and mixtures should be kept simple. 


Monuron-chlorate mixtures have given consistently 
good results during the entire period of testing. Rates 
of 10 + 80 lb/A and 5 + 200 lb/A of active ingredients 


have been satisfactory. In drier seasons these have been 
equivalent but the former has shown greater effective- 
ness with increased seasonal rainfall. These mixtures 
gave good control of vegetation in the year of application 
and provided some residual activity during the next 
season under average rainfall conditions at Ames, Iowa. 


TCA-chlorate mixtures (40 + 80 lb/A) gave ade- 
quate early control but required an additional treatment, 
such as oil, to give full season vegetation control. 


Dalaphon-2,4-D mixtures (20 + 2 lb/A) gave good 
early season control of a wide range of species including 
hard-to-kill perennial grasses. The treatment did not 
give the desired level of control over the entire season. 
A late oil treatment or the addition of 10 lb/A of Mon- 
uron to the treatment corrected the situation. 


Dalapon-chlorate mixtures gave results similar to 
TCA-chlorate mixtures at equivalent dosages. The full 
results of Dalapon a was impaired by the 
quick contact action of chlorate. 


Amino triazole-Monuron mixtures have shown prom- 
ise in recent tests. Rates of 5 + 10 lb/A were found 
to give good seasonal control where the vegetation was 
predominantly grass and susceptible broadleaved species. 


The accompanying table gives summary results with 
several treatments that have shown promise or that 
have been in rather extensive usage on railroads. Fig- 
ures for percentage of vegetation controlled are mean 
values for the number of years indicated, where the 
materials were sprayed before June 15 and the results 
evaluated after September 20. 


Seasonal control performance summary for various 
herbicide treatments on railroad beds. 


Treatment “Years Mean % 
in Ib/A Tested ___Control 
Monuron-10 + chlorate-80 6 85 
Monuron-5 + chlorate-200 2 85 
Monuron-20 81 
Chlorate-160 6 64 
TCA-40 + chlorate-80 6 57 
TCA-30 + chlorate-125 ‘5 70 
Dalapon-10 + Monuron-10 1 80 
Dalapon-20 + 2,4-D-2 2 52 
Dalapon-20 + chlorate-80 62 
Dalapon-40 2 45 
Amino triazole-5 + Monuron-10 1 84 
Amino triazole-15 = = 50 


Herbicidal Oils 


Good herbicidal oils have given 6 to 10 weeks ade- 
quate vegetation control. The length of the control 
period depended on the oil used, the amount of rain- 
fall following application, and the species present. Speci- 
fications for a good herbicidal oil are hard to write. A 
minimum aromatic percent seems to be required (about 
30-35%), but beyond this there has been no correlation 
between aromatic content and effectiveness. There has 
been, however, some correlation between end boiling 
point and effectiveness, if the minimum requirements 
for aromatic content are met. Two or three applications 
per year of 80 to 100 gal. per acre have been required 
for adequate seasonal vegetation control. 


Repeat tests continued for four successive years at 
Ames, Iowa demonstrated that most economical control 
may be obtained when the problem of railroad-bed veg- 
tation control is approached from the long-term view. 
Experiments conducted during the four year period 1953- 
1956 illustrate this long term concept. In one experiment 
Monuron-10 + chlorate-80 and Monuron-20 lb/ A gave 
adequate control in 1953, 55, and 56 when applied only 
in 1953 and 55. In 1954 one oil treatment would very 
likely have been adequate for control of the annuals 
which invaded late in that season. In another test TCA- 
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40 + chlorate-80 lb/A was applied early in 1953. This 
was followed the same year by a late oil treatment. In 
1954 two oil treatments were required but in 1955 and 
56 only one oil treatment per year was necessary for 
adequate vegetation control. In 1957 another chemical 
treatment will be required outside the rails to control 
encroaching perennial species but the area to be sprayed 
has been greatly reduced. Results of other experiments 
indicate that the original use of a better chemical treat- 
ment in 1953, such as Monuron-10 + chlorate-80 would 
certainly have eliminated the need for the late oil treat- 
ment in 1953 and possibly the earlier oil treatment in 
1954, thus reducing the number of operations to one 
per year. A program such as this, involving both steri- 
lant and contact materials, would permit the cost of the 
relatively more expensive sterilant treatment to be 
spread out over two or three successive years when only 
a cheaper contact material would be required. 


1 Iowa Agricultural Experiment Station, Ames Iowa. 


THE CURRENT UNBALANCE IN 
HERBICIDE RESEARCH 


A. G. Norman! 


The unbalance is manifest in the disparity which 
exists between the impressive volume of descriptive 
information about herbicides and herbicidal practices 
and the meager volume of solid, established knowledge 
about the mechanisms and responses involved. This sit- 
uation is not peculiar to the herbicide field, but is 
present in varying degrees in other fields of agricultural 


science. The great gains made through the adoption of 
the findings of agricultural research are well known. 
The immediate question is whether the rate of gain can 
be maintained. Some of the gains are clearly not re- 
peatable. The results of so many herbicide studies, 
though perhaps of immediate economic value, do not 
provide firm stepping stones to further advance. 


It is a matter of vital concern that there are still 
great gaps in our knowledge about the basic character- 
istics of plants and plant growth, and that the scale of 
effort being directed towards these problems is not 
commensurate with the long-range importance of this 
missing information. Some of these gaps may have to 
be filled before the mechanisms of response to herb- 
icides can be understood. Millions of pounds of certain 
herbicides are used annually, but the current technology, 
which contains many elegant examples of apparent 
selectivity, has been developed almost exclusively by 
empirical experimentation. For example, whether or 
not the phenoxyacetic type of herbicide involves direct- 
ly or indirectly the endogenous hormonal system of 
plants is far from certain, despite the availability of 
these compounds for well over ten years. There is, how- 
ever, as good a likelihood of uncovering some of the 
unexplained features of the native auxin systems of 
plants by the intensive investigation of responses to 
herbicides as there is in a frontal attack. Weed men 
cannot wait for others to solve these problems. They 
should reconsider the strategy to be followed as indi- 
viduals and as groups. They have an awareness of the 
significance of the missing information, and may benefit 
greatly and in unexpected directions when logical ex- 
planations are available for phenomena established em- 
pirically. It is the essence of agricultural science that 
biological processes be controlled in the service of man, 
yet control without understanding is not sure. 


1 University of Michigan, Ann Arbor, Michigan. 
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PRESENTATION OF AWARDS 


1. Honorary Membership 


A. L. Bakke, Chairman of the Honorary Membership 
Committee of the North Central Weed Control Confer- 
ence, Inc., made the following presentation of an Hon- 
orary Membership to Raymond Starr Dunham of the 
University of Minnesota. 


“At this time we come to honor and pay tribute to 
the man who was born April 12, 1890 at Binghampton, 
New York. Like so many New Yorkers, the family 
moved westward. Our man of the year’s family became 
residents of Chicago, Illinois, where he attended the 
public schools of Chicago and graduated from the well- 
known Lake View High School. He became interested 
in music, having considerable inherent in this line to 
the point where for some time he studied at the Chicago 
Musical College where there was a faculty of outstand- 
ing musicians. Our young man, at the time an accom- 
plished piano player, was not a robust football type so 
his doctor advised him to consider obtaining an educa- 
tion along lines less confining than music. 


In 1910, he enrolled at the University of Illinois 
where Cyril G. Hopkins of the “C. Hopkins Cafe Mg” 
occupied the position as head of the work in Soils. Soils 
became the major subject with a minor in Agronomy 
and in 1914 the family were informed that the University 
of Illinois wished to be honored by their presence on 
Commencement Day in 1914. 


While at the University of Illinois, our musician 
helped to pay his expenses by playing in a student 
dance orchestra. All of you know that one of the require- 
ments for graduation is that you must be able to swim 
the length of the pool. Why should a man who can play 
compositions of Beethoven, Mozart, and Paderewski and 
analyze soils know how to swim? These activities take 
place on dry land. At any rate, after several attempts 
at passing the swimming test, our soil expert and 
musician got an O.K. from the swimming instructor. 


After graduating from Illinois in 1914, our man was 
engaged in work usually allotted to a soil chemist. He 
and his associate were engaged in such work and were 
well-known soil consultants in Illinois. From 1918-1921, 
he was agriculturist for the Home Lands, Inc. 


In 1919, he took time off to get married. There are 
three children in this man’s family, two girls who are 
married and one boy, a practicing dentist in Minneapolis. 


In 1929, he accepted a position as Assistant Profes- 
sor and Station Agronomist, Northwest School of Agri- 
culture and Experiment Station of the University of 
Minnesota at Crookston, Minnesota. At this job he 
played an important part in introducing new small grain 
varieties to the farmers of the Red River Valley and 
in maintaining certified seed stocks of these varieties. 
He taught agronomy, weed identificiation, and weed 
control to a generation of valley farmers. In 1933 our 


professor had a sabbatical leave from the Northwest 
Experiment Station and spent the time obtaining his 
M.S. degree in Agronomy at the University of Minne- 
sota. 


In 1945, our agronomist was transferred to the St. 
Paul campus as Associate Professor and in 1947 became 
a full Professor. He is the project leader in weed control 
research; he teaches courses in weed control, grain and 
oil-seed crops, and research in farm crops. He has pub- 
lished a number of articles on weed control and related 
fields. At Crookston and at St. Paul he has been an 
inspiration to a large number of students. It can be 
truthfully said that he is a fine teacher. He is thorough, 
conscientious and a precise scientist, and is recognized 
as an authority on herbicides and weed control. At the 
sessions of the Flax Institute, by his clear, forceful, and 
enthusiastic presentations, he has informed the members 
of the best methods of controlling weeds in flax by cul- 
tural and chemical means. When 2,4-D came to the front 
as a means of controlling weeds in grain fields, our weed 
control expert from the University of Minnesota showed 
that MCP was more reliable for flax. Now most flax 
growers use this chemical. 


Our weed control expert has been a member of the 
NC-10 Committee( Regional Technical Weed Commit- 
tee) since 1952 and, in 1954, its chairman. He was Presi- 
dent of the North Central Weed Control Conference in 
1949 and is a member of the Research Committee. He 
has taken an active part in the program of the American 
Society of Agronomy. The Minnesota Crop Association 
conferred upon him the “Honorary Seed Grower 
Award.” He is a member of the honorary societies of 
Alpha Zeta and Gamma Sigma Delta. 


In 1956, our Professor had a three months sabbatical 
leave during which time he studied weed control re- 
search in various areas in Europe. 


As Chairman of the Honor Award Committee, it is 
my pleasure to salute you, Professor Raymond Starr 
Dunham, and to present to you this award as the Honor- 
ary Member of the North Central Weed Control Con- 
ference for 1956.” 


2. Industry Awards 


D. W. Rake, Chairman of Industry Awards Committee 
of the North Central Weed Control Conference, Inc., 
presented bronze plaques for conducting outstanding 
weed control programs at the county level to: 


Alvin A. Kramer, County Agent of McHenry County, 
Towner, North Dakota. He has engaged in an extensive 
educational program on weed control. 


Merlin O. Woods, Sibley County weed and seed in- 
spector, Winthrop, Minnesota. During the past six years 
he has developed an outstanding weed control program 
in the county. 
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RESOLUTIONS 


NORTH CENTRAL WEED CONTROL CONFERENCE INC. 1956 Chicago, Illinois 


Resolution +1 


WHEREAS, our Creator in His infinite wisdom, has 
taken from us, our esteemed friend, co-worker and faith- 
ful member, William (Bill) McDonald; and WHEREAS, 
we individually, and as a conference organization will 
miss him in great degree for his loyal support of our 
work and our organization. 


THEREFORE, BE IT RESOLVED that we express 
our deep regret at his passing, and extend to his family 
and close business associates our deepest sympathy and 
be it further resolved that this resolution be placed in 
the minutes of this organization and the secretary be 
instructed to transmit to his sorrowing family, and to 
the Peavey elevator company, copies of this resolution, 
and furthermore, be it resolved that this body stand in 
silent tribute for 30 seconds to William P. McDonald. 


Mr. Gilbert moved the adoption of this resolution, 
seconded by Mr. Spurrier, motion carried. 


Resolution =2 

WHEREAS, our Creator in His infinite wisdom, has 
taken from us, our esteemed friend and co-worker, Dr. 
F. D. Keim, who through much work and sacrifice 
helped to organize the conference and was especially 
active in its infancy; and WHEREAS, many of us indi- 
vidually as well as a conference organization will miss 
him in a great degree for his loyal support of our work 
and organization. 


THEREFORE, BE IT RESOLVED that we express 
our deep regret at his passing, and extend to his family 
and close associates our deepest sympathy and be it 
further resolved that this resolution be placed in the 
minutes of this organization and the secretary be in- 
structed to transmit to his sorrowing family and to the 
Agronomy Department, College of Agriculture, Univer- 
sity of Nebraska, copies of this resolution; and there- 
fore, be it resolved that this body stand in silent tribute 
for 30 seconds to Dr. F. D. Keim. 

Mr. Gilbert moved the adoption of this resolution, 
seconded by Mr. Spurrier, motion carried. 


Resolution 


WHERAS, there are weed control problems which 
individual states cannot solve or properly handle alone 
and which require federal legislation or changes in fed- 
eral regulations of the various departments, 


THEREFORE, BE IT RESOLVED that: 


1. A federal law be passed and such bills be sup- 
ported which will require Federal Agencies own- 
ing or controlling land to control and eliminate 


noxious weeds as required by laws of the various 
states in which such land is located, as is required 
of private land owners adjacent to such land. 

2. A uniform law regarding the movement, sale of, 
or disposition of noxious weed or noxious weed 
seed infested material and feeds in interstate com- 
merce, be supported and passed. 

3. Support a recommended change in the national 
A.S.C. docket to make noxious weed control a 
separate regular practice eligible for cost-sharing. 

4. Support be given toward uniformity of Federal 
regulations with State Regulation as pertain to 
herbicides with emphasis as to the dating of 
manufacture. 

Mr. Gilbert moved the adoption of this resolution, 

seconded by Mr. Grigsby, motion carried. 


Resolution 

WHEREAS, Industry has contrtibuted greatly, both 
in personnel and finance, to the success of the North 
Central Weed Control Conference and to all of its 
meetings. 

THEREFORE, BE IT RESOLVED that we express 
our great appreciation to industry as a whole and espe- 
cially to the contributing members for their support. 

Mr. Gilbert moved the adoption of this resolution, 
seconded by Mr. Grigsby, motion carried. 


Resolution +5 

WHEREAS, The representatives of our host state 
have spent time and effort in arranging for the conven- 
tion place, courtesies and program details. 

THEREFORE, BE IT RESOLVED that we express 
to them thanks for their part in making the conference 
successful and for making our stay in Chicago more 
enjoyable. 

Mr. Gilbert moved the adoption of this resolution, 
seconded by Mr. Furrer, motion carried. 


Resolution +6 

WHEREAS, we appreciate the attendance of Dr. 
M. W. Parker at our conference and his contribution to 
our program. 

THEREFORE, BE IT RESOLVED that we herewith 
express our apreciation and ask that his superiors in the 
Department of Agriculture in Washington be so advised 
of our action. 

Mr. Gilbert moved the adoption of this resolution, 
seconded by Mr. Freeman, motion carried. 
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1956 WEED ESSAY CONTEST WINNER 


How We Control Weeds on our Farm 


Elaine Pankiw, Miami, Manitoba, Canada 


The slogan on our farm is ‘Weeds are a Menace.” All 
realize that as weeds grow more crops grow less, so our 
aim is to provide the best possible conditions for crops. 
Weeds are kept at a minimum by sowing high quality 
seeds; rotating crops; employing proven cultural and 
chemical weed control measures; and by preventing the 
spread of weed seeds by trucks and farm implements. 


Seeding high quality seed on clean land is the best 
method of reducing or even eliminating weeds. We sow 
registered or certified seed, usually. The Registration 
and Certification of seed is an assurance that the grow- 
ing crop was carefully inspected and that the inspectors 
found the seed to be of superior quality. Grain pro- 
duced at home and used for seed is carefully cleaned 
on the farm, or in a licensed commercial cleaning plant. 


Sowing grain for two years in succession and summer- 
fallowing the third year is our main crop rotation. For- 
age crops, such as alfalfa and brome grass are sown 
with the second crop on land where wild oats is difficult 
to control and where the soil is less fertile. This land is 
used for hay and pasture for approximately three years. 
We find that this reduces wild oats and improves the 
yield of grain. We grow wheat, oats, barley and flax. 
Generally wheat or flax is grown on summerfallow; oats 
or barley on second crop. 


Our most serious annual weeds, in order of difficulty 
to control are wild oats, mustard, pigweed, wild millet, 
and ragweed. The only biennial weed found on our farm 
is stinkweed. The most persistent perennial weeds are 
Canada thistle, sow thistle, and field bindweed. 


As soon as the crop is harvested, fields are one-wayed 
to a depth of two to three inches. This promotes ger- 
mination of weed seeds and shattered grain. Fields to 
be cropped the next year are ploughed or cultivated to a 
depth of four or five inches, leaving the surface rough 
for a snow trap. Where trash cover is thick, double 
cultivation with narrow teeth is necessary. Cultivation 
on rolling land is done across the slope. This tends to 
check spring run-off and the spread of water-borne 
weed seeds. 


In the spring, cultivation varies with the crop to be 
grown and the weeds present. Second crop fields are 
harrowed in the spring as early as possible. They are 
then left for a few weeks to allow the wild oats to ger- 
minate. When the wild oats are about three to four 
inches high, the land is double cultivated or one-wayed, 
harrowed, and seeded to barley. Summerfallow land is 
cultivated, harrowed, seeded and harrowed again a few 
days after seeding. Commercial fertilizer is used to pro- 
mote faster growth of grain and to provide stronger 
competition with weeds. 


After seeding, land left for summerfallow is culti- 
vated and harrowed. Throughout the summer and fall 
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it is cultivated four or five times depending on weed 

growth. Depth of cultivation is increased as the season 

advances. In the case of wild oats a good growth is ob- 

tained before each cultivation. Where Canada thistle 

-— ‘asad thistle are the main problem the land is kept 
ack. 


In the growing crop, chemicals are used as an aid in 
control of such annuals as mustard and of such biennials 
as stinkweed. In wheat and barley fields, 2,4-D ester is 
applied at the rate of four ounces of acid per acre when 
the plants are in the four-leaf stage and prior to the early 
shot-blade stage. Similarly, MCP amine, at the rate of 
four ounces per acre, is used for oats. Flax is sprayed 
with MCP amine at the rate of three to four ounces per 
acre when the flax is about two inches high. On more 
resistant perennials such as the thistles and field bind- 
weed fair success has been attained in using eight ounces 
of 2,4-D ester on barley and wheat and two ounces 
less of amine on oats. Some crop damage is expected at 
these rates but less than would be caused by heavy in- 
festations of weeds. Morever, the thistles do not seed. 


The weed control problem in the garden differs 
slightly from that in fields. Land to be used for garden 
is summerfallowed the previous year. In the spring the 
land is cultivated and harrowed before seeding. As soon 
as the vegetable crop begins to grow, weeds are hoed or 
hand pulled. Raspberries and strawberries are planted 
in rows and cultivated with the field tractor. 


Great care is taken to prevent the spread of weeds 
and weed seeds by tillage and harvest implements. These 
are cleaned before being moved from one field to an- 
other. The seed drill and combine are given special at- 
tention. Granaries are swept clean before new grain is 
put in. Trucks and trailers loaded with grain are cov- 
ered by a tarpaulin to prevent seeds from being blown 
off. Screenings from the fanning mill or seed cleaner 
are burned unless there is a large amount of cracked 
grain. Then the screenings are ground finely and mixed 
with other feed for livestock. Road allowances and 
headlands are mowed or cultivated to prevent any weeds 
present from going to seed and possibly reaching adja- 
cent cultivated land. 


The above methods of weed control have been fol- 
lowed for several years with considerable success. Clean 
seed, sound cultural practices, and rotations appear to be 
the most effective. Selective chemicals have helped con- 
trol such weeds as stinkweed and mustard, but the major 
weed problem, wild oats, still remains to be solved. 
Valuable advice on weed control implements and new 
chemicals is obtained at agricultural field days, from 
Agricultural Representatives, Experimental farms and 
universities. Complete elimination is not expected, but 
even more effective control is hoped for, as more and 
more is learned. 
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REGISTRATION 
1956 North Central Weed Control Conference, Inc. 


Chicago, Illinois 
‘ December 10, 11, 12, 1956 


Aanestad, Arden M.—DuPont & Co., 2005—7th St. N., Fargo, North Dakota. 

Abrahamson, Paul E. R.—McCabe Co., 1113—4th St., Devils Lake, North Dakota. 

Adamson, F. J.—A.T. & T. Co., 1513 Union Commerce Building, Cleveland 14, Ohio. 

Ahrens, John F.—Department of Botany, Iowa State College, Ames, Iowa. 

Alban, E. K.—Ohio State University, Columbus 10, Ohio. 

Albert, W. B.—Botany Greenhouse, Clemson College, Clemson, South Carolina. 

—— C. C.—Geigy Agricultural Chemicals, Saw Mill River Rd., Ardsley, New 
ork. 

Alexander, Harold E.—Olin Mathiesen Chem. Corp., 4616 Dodge, Omaha, Nebraska. 

Alexander, John J.—Standard Oil Company, Whiting, Indiana. 

— J. F.—Davey Tree Company, 105 W. Lockwood Ave., Webster Groves, 
issouri. 

ane Seward E.—Midwest Research Institute, 425 Volker Blvd., Kansas City, 
issouri. 

Allen, Wm. W.—American Chemical Paint Company, Ambler, Pennsylvania. 

Andersen, Carl H.—C B & Q RR Co., 547 W. Jackson Blvd., Chicago 6, Illinois. 

Andersen, Robert N.—USDA, Fargo, North Dakota. 

——_ E. G.—National Weed Comm., Canada Dept. of Agriculture, Ottawa, 
anada. 

Anderson, Earl T.—Penola Oil Copany, 2116 Friley Rd., Ames, Iowa. 

Anderson, L. E.—Kansas State College, Agronomy Dept., Manhattan, Kansas. 

Anderson, R. E.—Buena Vista County, Weed Comm., Linn Grove, Iowa. 

Anderson, Vern—Prairie Farmer, WLS, Chicago, Illinois. 

Andres, Allen A.—Floyd County, Court House, Charles City, Iowa. 

Arbogast, E. P.—Monsanto Chemical Company, 800 N. 12th St., St. Louis, Missouri. 

——s Donald—Midwest Agricultural Supply, 6725 N. Richmond St., Chicago, 
llinois. 

Armstrong, Orville E.—Polk County Board, 1905 Glenbrook Dr., Des Moines, Iowa. 

Arnell, Arthur F.—Shell Chemical Corp., 1221 Locust St., St. Louis 3, Missouri. 

Arthur, Wm. H.—Arthur Feed Store, Stronghurst, Illinois. 

Asleson, N. D.—Agricultural Services, Inc., 402 Flour Exchange Bldg., Minneapolis, 

Minnesota. 
Asmis, Herbert—Dept. of Chemistry, Indiana University, Bloomington, Indiana. 
Asplundh, Robert H.—Asplundh Tree Expert Co., 415 N. Milwaukee Ave., Wheeling, 


Illinois. 


B 

Bagley, Walter T.—Nebraska Agricultural Experiment Station, Lincoln, Nebraska. 

Bagnall, Howard E., Jr.—Consumers Coop. Assn., 1500 Iron St., No. Kansas City, 
Missouri. 

Bailey, Fred H.—Associated Producers, Inc., 27 E. Indiana, St. Paul, Minnesota. 

Baker, Laurence O.—Montana State College, Bozeman, Montana. 

Bakke, A. L.—Botany Hall, Iowa State College, Ames, Iowa. 

Bankston, E. W.—Farmers Union Central Exch., 602 S. 5th St., Moorhead, Minnesota. 

Bargerhuff, Gene—National Aluminate Corp., P.O. Box 5444, Huntington, West 
Virginia. 

Barney, P. J.—Floyd County Supervisor, Court House, Charles City, Iowa. 

Barrett, W. L.—Consumers Coop Assn., Oak Traffic Way, Kansas City, Missouri. 

Bartels, W. F.—Bartels & Shores Chem. Co., 1400 St. Louis Ave., Kansas City, 
Missouri. 

Bartley, sage E.—Geigy Agricultural Chem. Co., Saw Mill River Rd., Ardsley, 
New York. 

Bay, Ovid—Farm Journal, 7133 W. 80th St., Overland Park, Kansas. 

Bayer, David—University of Wisconsin, Madison, Wisconsin. 

Beam, J. R.—The Larsen Company, Fort Atkinson, Wisconsin. 

Beatty, Robert—American Chemical Paint Co., Ambler, Pennsylvania. 

Beck, T. V.—Dept. of Agriculture, Regina, Saskatchewan, Canada. 

Bednarik, Karl—Ohio Division of Wildlife, 1500 Dublin Road, Columbus, Ohio. 

Beeks, Clifford H.—Central Flying Service, Washburn, North Dakota. 

Behrens, Richard—USDA, College Station, Texas. 

Bellrose, Frank—lIllinois Natural History Survey, Havana, Illinois. 

Belt, Elmer—County Weed Supervisor, Ellsworth, Kansas. 

Bendall, Ted—Dow Chemical Company, Midland, Michigan. 

Benham, John F.—Benham Supply Co., 700 W. Beardsley, Elkhart, Indiana. 

Berggren, F. H.—Oldbury Division, Hooker Chemical Co., 19 Rector St., New York, 
New York. 

Best, K. F.—Dept. of Agriculture, Experimental Farm, Swift Current, Saskat- 
chewan, Canada. 

Bibbey, Robert O.—Botany Dept., Ontario Agricultural College, Guelph, Ontario, 


Canada. 
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ae R. G.—National Aluminate Corp., 6216 W. 66th Place, Chicago 38, 

inois 

Bilderback, Virgil C.—Bristol Grain & Seed Co., Bristol, Illinois. 

= Edw. M.—Monsanto Chemical Co., 1508 E. Oakland Ave., Bloomington, 
inois. 

Birt, Fred C.—Chipman Chemicals, Ltd., 1040 Lynn Ave., Winnipeg, Manitoba, 


anada. 
Bittinger, Mildred—Dept. of Agriculture, State Capitol, Des Moines, Iowa. 
Bjerken, Sig.—Minn. State Dept. of Agriculture, 308 Botany Bldg., St. Paul Campus, 
St. Paul, Minnesota. 
Blaker, Lloyd—Miracle Chemical & Solvent, 1702 Winter St., Ft. Wayne, Indiana. 
Blanchard, K. L.—Minn. State Dept. of Agricuture, 308 Botany Bldg., St. Paul Cam- 
pus, St. Paul, Minnesota. 
Blondeau, Rene—Shell Development Company, P.O. Box 2171, Denver 1, Colorado. 
Boardman, S. L.—Greenwood County Weed Dept., Freeman Bldg., Eureka, Kansas. 
Bolgrien, A. F.—Wisconsin Power & Light Co., 122 W. Washington Ave., Madison, 
Wisconsin. 
Bolster, Charles L.—Penn Salt Chemicals, 309 Graham Bldg., Aurora, Illinois. 
Bondarenko, Donald D.—H. & F. Bldg., Ohio State University, Columbus, Ohio. 
Boss, K. A.—Mutual Dealers Wholesale, Inc., 2361 Hampden, St. Paul, Minnesota. 
Bothe, C. W.—Santa Fe RR, Topeka, Kansas. 
Bouthilet, Robert J—MacDonald Lab., Inc., 500 Robert St., St. Paul, Minnesota. 
Bovier, Lloyd S.—Hooker Electrochemical Co., Niagara Falls, New York. 
Bowers, Charles C.—Kentucky Dept. of Fish & Wildlife Res., Frankfort, Kentucky. 
Bradfield, Kenneth W.—Hahn, Inc., 1825 W. Franklin, Evansville, Indiana. 
Brancucci, James—Brancucci Chemical Co., 5400 Monroe St., Denver, Colorado. 
Brandenberg, John F.—Standard Oil Co., 910 S. Michigan Ave., Chicago, Illinois. 
Brandriet, Matt—Codington County Weed Board, Watertown, South Dakota 
Brandt, Chuck—The Farmer, 55 E. 10th, St. Paul, Minnesota. 
Branson, Harold A.—Standard Oil Co., 1253 N. 5th St., Fargo, North Dakota. 
Brayton, Bert O.—Brayton Chemicals, 216 S. 3rd St., Burlington, Iowa. 
Breakey, W. J.—Dominion Experimental Farms, Morden, Manitoba, Canada. 
Breese, T. Colyn—Plant Protection, Ltd., Fernhurst, Haslemere Surrey, England. 
Brehm, Tom—lIllinois Farm Supply Co., 100 E. Ohio St., Chicago, Illinois. 
Brian, Chas. E.—Florida Agricultural Supply Co., 1611 Talleyrand Ave., Jackson- 
ville, Florida. 
Briggeman, Don—General Foods Corp., Birds Eye Division, Waseca, Minnesota. 
Broderick, Martin—Allamakee Company, Waukon, Iowa. 
Brown, G. R.—Miller Chemical Company, 525 N. 15th St., Omaha, Nebraska. 
Bruett, Charles—Sec., So. Dakota Dept. of Agriculture, Pierre, South Dakota. 
Bruington, G. E.—Swift & Co., Union Stock Yards, Chicago 7, Illinois. 
Bryant, Clyde A.—Dow Chemical Co., R.R. #1, Freeland, Michigan. 
Buchholz, K. P.—Agronomy Dept., University of Wisconsin, Madison, Wisconsin. 
Buhl, Alfred—Spraying Systems Company, 6635 Delmar Blvd., St. Louis 5, Missouri. 
Bulman, Alton—Waukon, Iowa. 
Burdette, Paul E.—Swift Rd., P. O. Box 241, Lombard, Illinois. 
Bush, Dale A.—Nebraska Dept. of Agriculture, Lincoln, Nebraska. 
Buskirk, G. Clare—U. S. Borax & Chemical Co., 916 WOW Bldg., Omaha, Nebraska. 
Bussert, Jack—Standard Oil Company, Whiting, Indiana. 
Butler, Leland G.—Standard Agricultural Chemicals, Inc., 1301 Jefferson St., 
Hoboken, New Jersey. 
Butterfield, Kenneth P.—Shawnee National Forest, Harrisburg, Illinois. 
Byerly, Wayne—Pioneer Hi-Bred Corn Company, Johnston, Iowa. 
Byrnes, J. L.—Sedgwick County Weed Supervisor, 901 Stillwell, Wichita, Kansas. 


Cc 

Calland, Ward—Soybean Crop Improvement, Decatur, Illinois. 

Calvin, Frank N.—Farmers Union Central Exchange, Box G, St. Paul, Minnesota. 

Campbell, Jack A.—California Packing Corporation, Rochelle, Illinois. 

Campbell, Ronald W.—Kansas State College, Manhattan, Kansas. 

Carbon, E. H.—N. S. Koos & Son Co., 4500—13th Ct., Kenosha, Wisconsin. 

= _R. Milton—Better Homes & Gardens, 601 W. Jackson Blvd., Chicago, 

inois. 

Carlson, Arne E.—DuPont & Co., 4028 DuPont Bldg., Wilmington, Delaware. 

Carnes, A. H.—75 E. Wacker Drive, Chicago, Illinois. 

Carroll, John V.—Riverdale Chemical Co., 2650 Noble Ave. No., Minneapolis, 
Minnesota. 

Catherwood, James J.—J. C. Robinson Seed Company, Waterloo, Nebraska. 

Chadwick, L. C.—Dept. of Horticulture, Ohio State University, Columbus, Ohio. 

Chambers, R. H.—Pioneer Chemical Co., Inc., 514 E. Front St., North Platte, 
Nebraska. 

a William J.—Riverdale Chem. Co., 17th & Hanover, Chicago Heights, 

inois. 

Chapp, Donald F.—University of Illinois, Navy Pier, Chicago, Illinois. 

Chisholm, Dan W.—American Chemical Paint Co., Box 8413, Jackson, Mississippi. 

Chittenden, Dudley B.—The Dow Chemical Co., 315 Lynn Ave., Ames, Iowa. 

Christopher, Albert W.—Wright County, Eagle Grove, Iowa. 
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Churchill, Boyd R.—Michigan State University, E. Lansing, Michigan. 

Cloninger, C. K.—Olin Mathieson Chem. Corp., 14 Sunset Lane, Columbia, 
Missouri. 

Cole, Kenneth G.—K. G. Cole Chem., Inc., Springfield, Illinois. 

Collier, Emmett—Collier Chemical, 863 So. Eng., Marshall, Missouri. 

Condron, Carl H.—California Spray-Chemical Corp., Box 239, Maumee, Ohio. 

Conn, Lem A.—DuPont & Co., 600 So. Court St., Crown Point, Indiana. 

Cook, A. B., Jr.—Michigan Dept. of Conservation, Lansing, Michigan. 

Cook, F. E.—Stauffer Chemical Co., Chauncey, New York. 

Cooley, Orlan—Olin Mathieson Chem. Corp., 220 N. 4th St., St. Louis, Missouri. 

Coon, Edward T.—Dow Chemical Company, Midland, Michigan. 

Cooper, George S.—North American Cyanamid, Ltd., 160 Bloor St., E. Toronto, 
Ontario, Canada. 

Cotter, Donald J.—Univ. of Kentucky, Dept. of Horticulture, Lexington, Kentucky. 

Cox, Edwin W.—W. T. Cox Co., 6308 Troost Ave., Kansas City 10, Missouri. 

Cox, John H.—Crop-Saver Chemical Co., Spring Green, Wisconsin. 

Cox, Thomas R.—American Cyanamid Co., 30 Rockefeller Plaza, New York 20, 


New York. 

Crain, Hubert D.—Dow Chemical Co., 10 S. Brentwood Blvd., St. Louis 5, 
Missouri. 

Crauens, Joseph—Chemi-Trol Chemical Co., 6304 Burlington, Indianapolis, 


Indiana. 
Creasy, R. C.—Chemagro Corp., 111 S. Meramac, St. Louis 5, Missouri. 
Crouch, W. E.—Skelly Oil Co., 605 W. 47th St., Kansas City, Missouri. 
Cummings, Robert—California Spray-Chemical Corp., Box 129, Maryland Heights, 
Maryland. 


D 

Dailey, Jack—Weed Comm., Humboldt County, Humboldt, Iowa. 

Damon, E. W.—Standard Oil Co., 715 E. 10, Wichita, Kansas. 

Dana, Malcolm N.—Dept. of Horticulture, University of Wisconsin, Madison 6, 
Wisconsin. 

Daniel, W. H.—Purdue University, Lafayette, Indiana. 

Davenport, Robert E.—Hoard’s Dairyman, Ft. Atkinson, Wisconsin. 

Davidson, John—The Dow Chemical Co., 225 Broadway, South Haven, Michigan. 

— Raymond C.—Northshore Country Club, 1226 Wagner Rd., Glenview, 
llinois. 

Davis, R. R.—Ohio Agricultural Experiment Station, Wooster, Ohio. 

Day, H. M.—Stauffer Chemical Co., 1496 E. Fremont Rd., Mt. View, California. 

Delorit, Richard J.—832 Oak Knoll Ave., River Falls, Wisconsin. 

Deloss, Garrett—Weed Comm., 517—5th St., Carroll, Iowa. 

Dermant, Andre—RHODIA, Inc., 60 East 56th St., New York 22, New York. 

Derscheid, Lyle A.—South Dakota State College, Brookings, South Dakota. 

Deuser, Ralph—M.F.A. Oil Company, Columbia, Missouri. 

Dodge, Harold—Shell Chemical Corp., 1221 Locust St., St. Louis 3, Missouri. 

Doeschner, Kenneth P.—Niagara Chemical Division, Middleport, New York. 

Dosch, Fred M.—U. S. Borax & Chemical Corp., 4010 Washington St., Kansas City, 
Missouri. 

Dossey, H. F.—Dossey Farm & Soil Service, 600 South “B” St., Monmouth, IIlinois. 

Dowler, Clyde—Agronomy Department, Ohio State University, Columbus, Ohio. 

Drake, Wm. A.—The Mellocraft Co., 1320 Locust St., Toledo, Ohio. 

Dreessen, Jack—Natl. Agr. Chemicals Assn., 1145—19th St. N.W., Washington, D.C. 

Dunham, R. S.—University of Minn., Institute of Agr., St. Paul, Minnesota. 

Dunkeson, Robert L.—Missouri Conservation Comm., 407 College, Columbia, 
Missouri. 

Durbin, Paul E.—Farmer City Grain Company, Farmer City, Illinois. 

Dutton, W. C.—The Dow Chemical Company, Midland, Michigan. 


E 

Eastwood, John P.—Velsicol Chemical Corp., 700 Kellogg Ave., Ames, Iowa. 
Eckert, E. C.—Chief Forester, Michigan State Highway Dept., Lansing, Michigan. 
Egley, Grant H.—Purdue University, 22-7 Ross Ade Drive, W. Lafayette, Indiana. 
Eller, Don P.—Chemical Weed Control Service, P.O. Box 50, Kalamazoo, Michigan. 
Eller, Paul W.—Aquatic Weed Control Service, P.O. Box 50, Kalamazoo, Michigan. 
Elwell, Harry M.—USDA-ARS Weed Investigations, Stillwater, Oklahoma. 
Ennis, W. B., Jr.—USDA Weed Investigation Section, Beltsville, Maryland. 
Epstein, S.—Sole Chemical Corp., 6919 Euclid Ave., Chicago, Illinois. 

Erickson, DeWayne—Kenedy Agricultural Aviation, Hallock, Minnesota. 

Erhart, Everett E.—Kansas State Board of Agriculture, Stafford, Kansas. 

Evans, A. W.—DuPont & Co., 1207 Foshay Tower, Minneapolis, Minnesota. 
Evans, L. J.—American Cyanamid Co., 131 Pleasant Street, Dover-Foxcraft, Maine. 


F 

Fall, Edward O.—Penn Salt Chemicals, 309 Graham Bldg., Aurora, Illinois. 
Feldman, A. W.—U. S. Rubber Co., Bethany 15, Connecticut. 

Fellman, John A.—General Chemical Div., 12260 S. Carondolet Ave., Chicago 33, 


Illinois. 
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Ferguson, George R.—Geigy Agricultural Chemicals, Saw Mill River Rd., Ardsley, 
New York. 

Fine, Homer—The Nebraska Farmer, 1420 P Street, Lincoln, Nebraska. 

Finnegan, H. T.—Riley Bros., Inc., 209 N. Main St., Burlington, lowa. 

Finnerty, D. W.—DuPont & Co., Bldg. 268, DuPont Exp. Station, Wilmington, 
Delaware. 

Fischer, Elias—Ninol Laboratories, Prudential Plaza, Chicago, Illinois. ; ) 

Fletchall, O. Hale—University of Missouri, 108 Waters Hall, Columbia, Missouri. 

Flint, George W.—Standard Oil Co., Research Lab., Whiting, Indiana. 

Forsberg, D. E.—Dominion Experimental Farm, Scott, Saskatchewan, Canada. 

Fosse, R. A.—American Chemical Paint Co., 50 So. Chase Dr., Denver 14, Colorado. 

Foster, J. Roe—Exp. Farm Service, Canadian Dept. of Agriculture, Indian Head, 
Saskatchewan, Canada. ; 

Fox, W. B.—Chipman Chemicals, Ltd., 1040 Lynn Ave., Winnipeg, Manitoba, 
Canada. 

Franz, Andrew J.—Chemagro Corp., 11 S. Meramac, St. Louis 5, Missouri. __ 

Freeman, Donald—Freeman Chemical Spray Co., 8070 So. 24th, Kalamazoo, Michi- 
gan. 

Freeman, J. F.—University of Kentucky, Dept. of Agronomy, Lexington, Ken- 
tucky. 

French, Henry S.—Croplife, 141 W. Jackson Blvd., Chicago 4, Illinois. 

Friesen, George—Plant Science Div., Univ. of Manitoba, Winnipeg, Manitoba, 
Canada. 

Friesen, H. A.—Dept. of Agriculture, Exp. Station, Lacombe, Alberta, Canada. 

Furrer, John D.—College of Agriculture, University of Nebr., Lincoln, Nebraska. 


G 

Gabriel, Samuel J.—Forest Preserve Dist. Cook County, 536 N. Harlem Ave., River 
Forest, Illinois. 

Gadd, J. Collins—E. C. Stone Co., 136 W. 12th Ave., Denver, Colorado. 

Gallagher, John E.—American Chemicai Paint Co., Ambler, Pennsylvania. 

Gandrud, E. S.—E. S. Gandrud Co., Inc., Owatonna, Minnesota. 

Garez, Harold—Gardeners Sales, Ltd., Ross & Ellen, Winnipeg, Manitoba, Canada. 

Geise, Fred W.—American Can Co., 11th Ave. & St. Charles Rd., Maywood, Illinois. 

George, Earl—County Auditor, Cresco, Iowa. 

Gilbert, Chas. J—State Weed Board, Brookings, South Dakota. 

Gilbert, T. F.—Superior Tree Expert Co.. 201% E. Adams St., Muncie, Indiana. 

Gipson, Joe—Freeman Chemical Spray, 8070 So. 24th St., Kalamazoo, Michigan. 

Gleason, L. S.—Rockefeller Foundation, Mexico City, Mexico. 

Goebel, Max—DuPont & Company, 4040 DuPont Bldg., Wilmington, Delaware. 

Goetze, Norman—Agronomy Department. Purdue University. Lafayette, Indiana. 

Goetzman, Cleo W.—Renville County, Court House, Olivia, Minnesota. 

Gordon, F. M.—American Cyanamid Co., Stamford, Connecticut. 

Gorman, John J.—Floyd County Weed Comm., Charles City, Iowa. 

Grant, Frank B.—National Aluminate Co., 6216 W. 66th Place, Chicago, Illinois. 

Graznak, Michael—M.F.A. Oil Company, Columbia, Missouri. 

Grebe, Robert—Spray-Rite Service Corp., Fort Dodge, Iowa. 

Gress, J. L.—Selco Supply Company, Eaton, Colorado. 

Gries, Albin—Division of Highways, State Office Bldg., Springfield, Illinois. 

Gries, George A.—Dept. of Botany & Plant Pathology, Purdue University, 
Lafayette, Indiana. 

Grigsby, B. H.—Dept. of Botany, Michigan State University, E. Lansing, Michigan. 

Grubb, P. E.—DeKalb Agricultural Assn., Inc., Johnstown, Ohio. 

Gullikson, Glenn—The Dow Chemical Co., Midland, Michigan. 

eee —~ eae O.—Guth Products Co., 1135 W. Fullerton Ave., Chicago 14, 

inois. 
Guttersen, E. L. —Mutual Dealers Wholesale, St. Paul, Minnesota. 
Gwin, C. M.—Geo. Stearns Chemical Corp., Box 3216, Madison, Wisconsin. 


H 
Hagood, Edward S.—Niagara Chemical Div., Middleport, New York. 
Hahn, Lloyd—Hahn, Inc., 1825 W. Franklin, Evansville, Indiana. 
Hale, Floyd H.—Stokely-Van Camp, Fairmont, Minnesota. 
Ham, A meas F.—Diamond Alkali Research Center, P.O. Box 348, Painesville, 
io. 
— George W.—Geigy Agricultural Chemicals, 3870 Martindale, Columbus, 
io. 
Hamilton, Robert H., Jr—USDA-ARS, Michigan State Uni., E. Lansing, Michigan. 
Hamm, Philip C.—Monsanto Chemical Co., 1700 S. 2nd St., St. Louis, Missouri. 
Hammerschmidt, G. L.—Northern Indiana Public Service Co., 5265 Hohman Ave., 
Hammond, Indiana. 
Hamsher, C. A.—General Chemical Div., Allied Chemical & Dye, 40 Rector St., 
New York 6, New York. 
Hannah, Lawrence H.—Monsanto Chem. Co., 800 N. 12th Blvd., St. Louis 1, 
Missouri. 
Hans, Wm.—Floyd County, Court House, Charles City, Iowa. 
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Hansell, R. C.—Southwestern Power Adm., Box 1403, Muskogee, Oklahoma. 

Hansen, Henry L.—Department of Forestry, Univ. of Minnesota, St. Paul, Minne- 
sota. 

Hanson, H. C.—Hanson Equipment Co., Box 270, Beloit, Wisconsin. 

Hanson, John B.—Dept. of Agronomy, University of Illinois, Champaign, Illinois. 

Hart, Richard D.—American Chemical Paint Co., Ambler, Pennsylvania. 

Hart, W. H.—Hart Equipment Co., Rockton, Illinois. 

Hastings, R. A.—Inland Chems. Inc., 6015 James Ave. S., Minneapolis, Minnesota. 

Hawke, John H.—Shell Chemical Corp., 1221 Locust St., St. Louis, Missouri. 

Hay, James R.—Canada Dept. of Agriculture, Exp. Farm, Ottawa, Canada. 

Heath, Robert G.—Michigan Dept. of Conservation, Lansing, Michigan. 

Heikes, Eugene—Montana Extension Service, Bozeman, Montana. 

Helgeson, E. A—-NDAC Experiment Station, Fargo, North Dakota. 

Helgeson, John P.—1452—-12th St. N., Fargo, North Dakota. 

Hemphill, Delbert D—Dept. of Horticulture, Univ. of Missouri, Columbia, 
Missouri. 

Henry, W. H.—lIowa County, Ladora, Iowa. 

Herron, John C.—United Co-op. Inc., 243 E. Main St., Alliance, Ohio. 

Herron, J. W.—University of Kentucky, Lexington, Kentucky. 

Higbee, F. Farrell—Brown Farm Chemical Co.. Box 517, Scottsbluff, Nebraska. 

Hill, G. D.—DuPont Exp. Station, Bldg. #268, Wilmington, Delaware. 

Hill, K. W.—Canada Dept. of Agriculture, Exp. Farm, Ottawa, Ontario, Canada. 

Hill, Lyle O.—Reasor-Hill Corp., Jacksonville, Arkansas. 

Hillman, A. B., Jr—C & W I-Belt Ry., 47 W. Polk Street, Chicago 5, Illinois. 

Hilt, J. R—Comanche County, Wilmore, Kansas. 

Hobaugh, Car] F.—HoMar Agricultural Chems., Inc., P. O. Box 731, Wichita, Kansas. 

Hoffman, R. J.—Miller Chemical Co., 525 No. 15th St., Omaha, Nebraska. 

Hofman, Donald G.—General Foods Corp., Birds Eye Div., 108—6th Ave., N. W., 
Waseca, Minnesota. 

Hogard, Thomas W.—Thompson-Hayward Chemical Co., 2915 S. W. Blvd., Kansas 
City, Missouri. 

Hogus, Thaine—Hamilton County, Cedar Rapids, Iowa. 

Hokanson, Herbert—Roberts County Weed Supervisor, Sisseton, South Dakota. 

Holaday, Kenneth M.—Shell Chemical Corp., 624 S. Michigan, Chicago, Illinois. 

Holdeman, Ralph K.—Chase County Weed Supervisor, Cottonwood Falls, Kansas. 

Holen, Walter F.—W. H. Barber Co., 825 SE. Thornton, Minneapolis, Minnesota. 

Hollingsworth, Clarence—Greenwood County, Wiggins Bldg., Eureka, Kansas. 

Hollingsworth, E. B—USDA, Botany & Plant Path., Purdue University, Lafayette, 


Indiana. 
Holloway, Ancil D.—U. S. Fish & Wildlife Service, 1006 W. Lake St., Minneapolis, 


Minnesota. 

Holm, Leroy—Dept. of Horticulture, University of Wisconsin, Madison, Wisconsin. 

Hooper, Frank F.—University of Michigan, Inst. Fisheries Res., Michigan Conserva- 
tion Dept., Ann Arbor, Michigan. 

Horst, Elmer W.—Cowley County Weed Supervisor, Winfield, Kansas. 

Houston, Bob—Associated Products, Inc., St. Paul, Minnesota. 

Hovind, H. J.—Wisconsin Conservation Dept., Tomahawk, Wisconsin. 

Howard, Harold H.—Thompson-Hayward Chemical Co., 2915 Southwest Blvd., 


Kansas City, Missouri. 
Howden, J. S.—Sherwin-Williams Co., 100 Princess St., Winnipeg, Manitoba, Can- 


ada. 
Huckstep, E. F.—General Chemical Div., Allied Chemical & Dye Corp., 1221 Locust 


St., St. Louis, Missouri. 
Hult, E. P_—Olin Mathieson Chemical Corp., Tama Bldg., P. O. Box 503, Burlington, 


Iowa. 
Hunt, George R., Jr.—National Aluminate Corp., 6216 W. 66th Pl., Chicago, Illinois. 
Hyde, F. W.—Harvey County, Court House, Newton, Kansas. 
Hyland, J. A—U. S. Borax & Chemical Corp., 3456 Peterson Ave., Chicago, Illinois. 
Hyle, Eldon L.—Oldbury Div., Hooker Electro-Chem. Co., 1901 Sage, Topeka, Kansas. 


I 
Ingle, Morris—Botany & Plant Path., Purdue University, Lafayette, Indiana. 


J 

Jacob, Walter C.—Weed Society of America, University of Illinois, Urbana, Ilinois. 

Jacobs, Homer L.—Davey Tree Expert Co., Kent, Ohio. 

Jacobson, C. N.—Spring Lake Algae Control, Spring Lake, Michigan. 

Jacobson, Eldon H.—Minn. Farm Bureau Service Co., 101 E. Fairfield Ave., St. 
Paul 1, Minnesota. 

Jahn, Laurence R.—Wisconsin Conservation Dept., Box D, Horicon, Wisconsin. 

James, W. Scott—Chemagro Corp., 437—5th Ave., New York 16, New York. 

Janssen, Leonard F.—Delavan Manufacturing Co., 811—4th St., W. Des Moines, 
Iowa. 

Jeffers, William A.—Davey Tree Expert Co., S. Water Street, Kent, Ohio. 

Jenkins, Thomas A.—Permalawn Products Co., 2222 Green Bay Rd., Evanston, IIli- 


nois. 
Jensen, L. A.—Extension Service, NDAC, Fargo, North Dakota. 
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Jensen, Robt. J—Iowa Farm Supply Co., 1019 High St., Des Moines, Iowa. 

Johansen, Douglas G.—Diamond Black Leaf, 318 Yellowstone Ave., Billings, Mon- 
tana. 

Johnson, A. K.—Delavan Manufacturing Co., 811—4th St., W. Des Moines, Iowa. 

Johnson, Al—Park Ridge Country Club, 846 N. Fairview, Park Ridge, Illinois. 

Johnson, Byron G.—Dept. of Agronomy, Univ. of Wisconsin, Madison, Wisconsin. 

Johnson, Roy R.—School of Forestry, University of Minnesota, St. Paul, Minnesota. 

Johnson, W. B.—Noxious Weed Dept., Court House, Olathe, Kansas. 

Jones, + a lanammamaaaaas Dept. of Agriculture, 122 State Capitol, Oklahoma City, 
Oklahoma. 

Jones, Warren S.—Agq. Services, Inc., 402 Flour Exchange, Minneapolis, Minnesota. 

Jones, Wm. P.—Dow Chemical Co., 2200 Carlisle Rd., W. Lafayette, Indiana. 


K 

Kabat, Cyril—Wisconsin Conservation Dept., Madison, Wisconsin. 

Kaerwer, Howard E., Jr.—Northrup, King & Co., 1500 Jackson St., N. E., Minne- 
apolis, Minnesota. 

Karlovic, John—Benton Harbor, Michigan. 

— Ralph—Asplundh Tree Expert Co., 505 York Rd., Jenkintown, Penn- 
sylvania. 

Kemmer, Peter M.—Howard County Supervisor, Lime Springs, Iowa. 

Kemp, Homer T., Sr.—Battelle Mem. Institute, Columbus, Ohio. 

— John W.—Diamond Alkali Co., 300 Union Commerce Bldg., Cleveland, 

io. 

Kenyon, Curt—Dow Chemical Co., 6000 W. Touhy, Chicago, Illinois. 

Kerr, Harold D.—USDA-ARS, 108 Waters Hall, Columbia, Missouri. 

Kircher, Wm. H.—The Farmer, 55 E. 10th St., St. Paul 2, Minnesota. 

Klepfer, Larry—Wallaces’ Farmer, Des Moines, Iowa. 

Klingman, Dayton L.—USDA, Plant Ind. Station, Beltsville, Maryland. 

Klopfenstein, M. D.—Standard Oil Co., 221 W. Wayne, South Bend, Indiana. 

Koch, H. C.—Belt Ry. Co. of Chicago, 6900 S. Central Avenue, Chicago, Illinois. 

Kommedahl, Thor—Univ. of Minnesota, Inst. of Agriculture, St. Paul 1, Minnesota. 

Kramer, Alvin A.—County Extension Agent, Towner, North Dakota. 

Kullberg, George—Webster County Weed Comm., Gowrie, Iowa. 

Kuntz, James E.—Dept. of Plant Pathology, Univ. of Wisconsin, Madison, Wisconsin. 


L 

Lair, Howard M.—Selco Supply Co., Eaton, Colorado. 

Lambert, Dwight W.—Department of Agriculture, Lincoln, Nebraska. 

Lambert, W. L.—Corn States Hybrid Service, 1101 Walnut St., Des Moines, Iowa. 
Langfitt, Earl A.—Langfitt Elevators, Inc., Bethany, Missouri. 

Larson, L. Joe—Wright County Weed Comm., Clarion, Iowa. 

Larson, L. L.—Larson Machine Company, Princeville, Illinois. 

Larson, Russell E.—Agricultural Eng. Bldg., Univ. of Missouri, Columbia, Missouri. 
Laverty, Chuck—Laverty Sprayers, Box 151, Indianola, Iowa. 

Lauger, Wm.—Div. of Highways, State of Illinois, 595 S. State St., Elgin, Illinois. 
Lawrence, George—Diamond Black Leaf, 3525 Vandalia Rd., Des Moines, Iowa. 
Leasure, Keith—The Dow Chemical Company, Midland, Michigan. 

Lee, O. C.—Botany and Plant Path., Purdue University, Lafayette, Indiana. 
Lendsay, Fred—Commonwealth Edison, 159th and Fisk, Harvey, Illinois. 

Lenz, A. H—A T & T Company, 20 N. Wacker Drive, Chicago, Illinois. 

Leonard, P. C.—American Cyanamid, 3505 N. Kimball, Chicago, Illinois. 

Leopold, A. C.—Dept. of Horticulture, Purdue University, Lafayette, Indiana. 
Lewis, John B.—Mo. Conservation Comm., 407 College Ave., Columbia, Missouri. 
Liljedahl, Louis A—-USDA-ARS, Univ. of Minnesota, St. Paul, Minnesota. 

Linck, Albert J.—Univ. of Minnesota, St. Paul, Minnesota. 

Lind, E. F.—Department of Botany, Iowa State College, Ames, Iowa. 

Lindaberry, Harold—Penn Salt Chemicals, 309 Graham Bldg., Aurora, Illinois. 
Lloyd, Dr. Ralph R.—Olin Mathieson Chem. Corp., Box 991, Little Rock, Arkansas. 
Lockwood, F. H.—Standard Oil, 210 W. Michigan, Milwaukee, Wisconsin. 

Loeffler, Gunther—Carbide & Carbon, 1086 N. Broadway, Yonkers, New York. 
Lord, Laval—Agronomy Department, Univ. of Wisconsin, Madison, Wisconsin. 
Loustalot, A. J—SESD-USDA, Washington, D. C. 

Lovely, W. G——USDA-AERB, Agricultural Eng. Bldg., Ames, Iowa. 

Loyd, A. C.—Burlington RR, 1004 Farnam, Omaha, Nebraska. 


M 

MacDonald, Bruce—General Chemical Div., 2020 Broadway N. E., Minneapolis, 
Minnesota. 

Mackenthun, Kenneth M.—Wisconsin Com. on Water Polution, 453 State Office 
Bldg., Madison, Wisconsin. 

MacLean, George W.—MacLean Tree Service, 120—5th Ave., Joilet, Illinois. 

Madjer, Edward J.—Wyandotte County, Court House, Kansas City, Kansas. 

Marshall, Donald S.—Calif. Spray Chemical Corp., Box 118, Morristown, New 
Jersey. 

Marshall, Ernest R.—Carbide & Carbon Chem. Co., 1086 No. Broadway, Yonkers, 
New York. 

Martin, Dudley C.—Dept. of Horticulture, Univ. of Kentucky, Lexington, Kentucky. 
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Marvin, Philip H.—HoMar Agricultural Chem. Co., 911 N. Juliette Ave., Manhat- 


tan, Kansas. 
Mather, H. J.—Line Elevators Farm Service, 865 Grain Exchange Bldg., Winnipeg, 


Manitoba, Canada. 

Mayer, L. E.—Stokely-Van Camp, 3048 Coldsprings Rd., Indianapolis, Indiana. 

Melander, L. W.—American Chemical Paint Co., 1439 Hythe St., St. Paul, Minne- 
sota. 

Melia, Harold—Consumers Co-op Assoc., Oak Traffic Way, Kansas City, Missouri. 

Merritt, James M.—Diamond Black Leaf Co., 300 Union Commerce Bldg., Cleve- 
land, Ohio. 

Metzen, John W.—Standard Oil Co., 1260 Butterworth St. S. W., Grand Rapids, 
Michigan. 

Meyer, Herman—Sac County, Early, Iowa. 

Meyer, W. S.—Chipman Chem. Co., 608 S. Dearborn St., Chicago, Illinois. 


Milbrath, Mel—Midland Co-op, 739 Johnson St. N. E., Minneapolis, Minnesota. 

Miles, A. R.—Iowa State Department of Agriculture, Des Moines, Iowa. 

Miller, Elmer M.—National Aluminate Corp., 6216 W. 66th Place, Chicago 38, IIli- 
nois. 

Miller, J. V.—Atlas Powder Company, Wilmington, Delaware. 

Miller, Raburn Gray—Laverty Seed Farms, Indianola, Iowa. 

Miller, Ray—Kansas Highway Comm., 121 W. 21st St., Topeka, Kansas 

Minsky, Isadore—Reade Mfg. Co., Inc., 135 Hoboken Ave., Jersey City, New Jersey 

Mobberley, David G.—Laverty Seed Farms, 901 No. C St, Indianola, Iowa 

Monson, Warren G.—Dept, of ‘Agronomy, University of Nebraska, Lincoln. Nebraska 

Moore, Don—Farmrite Sprayer, Inc., 160 E. Oak Grove St., Juneau, Wisconsin 

Moore, Glenn D.—Northrup, King & Co., 1500 Jackson St. N.E., Minneapolis, 
Minnesota 

Moorehead, F. G.—Ida County, Court House, Ida Grove, Iowa 

Morcau, Robert C.—Swift & Co., 150 Marb!e St., Hammond, Indiana 

Morgan, Bill—U. S. Rubber Company, Lansing, Michigan 

Morre, D. James—Univ. of Missouri, 108 Waters Hall, Columbia, Missouri 

Mowry, Wils—Hopkins Agricultural Chem. Co., 740 Williamson, Madison, Wisconsin 

Mozer, Phillip C.—Colo. International Corp., 1421 - 16th St., Denver, Colorado 

Mracek, Thomas J.—Illinois Highway Div., 160 N. LaSalle, Chicago, Illinois 

Mueller, Robert M.—Private Brands, Inc., Kansas City, Kansas 

Murphy, C. D.—Stockyard Chemical Co., 26 Ave. East, Calgary, Alberta, Canada 

Murphy, Douglas R.—Stauffer Chemical Co., Box 222, S. Omaha Station, Omaha, 
Nebraska 

Murphy, John R.—Chipman Chemicals, Ltd., 915 Parkdale Ave. N., Hamilton, 
Ontario, Canada 

Murphy, Paul B.—Seymour, Wisconsin 

Muzik, Thomas J.—Dept. of Agronomy, Washington State College, Pullman, 


Washington 


Mc 

McCallum, Duncan—Chipman Chemical Co., 608 So. Dearborn, Chicago, Illinois 

McCambridge, J. R.—Chipman Chemical Co., 608 So. Dearborn St., Chicago, Illinois 

McCarty, M. K.—USDA-ARS, Agronomy Dept., Univ. of Nebraska, Lincoln, Ne- 
braska 

McClure, Chas. P.—W. H. Barber Co., 825 Thornton St. S.E., Minneapolis, Minnesota 

McCoy, Wes—The Dow Chem. Co., 1750 Hennepin Ave., Minneapolis, Minnesota 

McFarland, Frank J.—Food and Drug Administration, Washington, D 

McKay, G. Wesley—State Dept. of Agriculture, Redwood Falls, Minnesota 

McKenney, F. H.—C. B. & Q. RR Co., 547 W. Jackson Blvd., Chicago, Illinois 

McLane, H. R.—Private Brands, Inc., 300 So. 3rd, Kansas City, Kansas 

McMillan, Harry—Farmers Exchange, Riverton, Wyoming 


N 

Nash, Russel L.—Univ. of Nebraska, Experiment Station, North Platte, Nebraska 

Neebe, David J—U. S. Forest Service, Carbondale Research Center, Carbondale, 
Illinois 

Neitzke, Edwin J——Dow Chemical Co., 6000 W. Touhy Ave., Chicago 30, Lllinois 

Nelson, C. E., Jr.—DuPont and Co., 1205 Prudential Bldg., Houston, Texas 

Nelson, Maurice—The Farmwell Co., Inc., P. O. Box 186, Ixonia, Wisconsin 

Nelson, Russell T.—The Great Western Sugar Co., P. O. Box 539, Longmont, Colorado 

Newcomer, Jack—Hooker Electro-Chemical Co., Niagara Falls, New York 

Newlin, Owen—Pioneer Hi-Bred Corn Co., Johnston, Iowa 

Newman, Arthur S.—Ft. Detrick, Frederick, Maryland 

Newton, James F.—IIl. Div. of Highways, S.B. Route #13 West, Carbondale, Illinois 

Nicholas, Syd S—Thermoid Company, Oconomowoc, Wisconsin 

Nieto, Jorge—Iowa State College, Ames, Iowa 

Nohejl, Tom C.—Nalco, 6216 W. 66th Place, Chicago, Illinois 

Norman, A. G.—University of Michigan, Ann Arbor, Michigan 

Northrop, Ray—<Associated Sales & Supply Co., 5137 Southwest, St. Louis, Missouri 

Norton, Randolph—Minnesota Mining & Mfg. ‘Co., 900 Fauquier Ave., St. Paul 6, 


Minnesota 
Nylund, R. E.—Dept. of Horticulture, Univ. of Minnesota, St. Paul, Minnesota 
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Oberts, David G.—Green Giant Company, Beaver Dam, Wisconsin 

Ogilvy, F. R—U. S. Borax & Chem. Corp., 5718 Lincoln Ave., Des Moines, lowa 
Ogle, Earl—Hercules Powder Co., Agricultural Chem. Lab., Wilmington, Delaware 
Ohle, Lester C.—Geigy Chemical Co., 2431 Otis St., Denver, Colorado 

Oitker, E. W.—Standard Oil Co., 8200 Maryland, Claton 5, Missouri 

Olcott, Robert—Monsanto Chemical Co., 1335- 39th St., Des Moines, Iowa 
Olen, Harry J.—Standard Oil Co., 20 N. "Wacker Dr., Chicago, IHinois 

Olson, G. H.—Iowa County Supervisor, Marengo, lowa 

Olson, P. J.—Grafton, North Dakota 

Onstot, H. W.—Mid-States Equipment, Lake View, Iowa 

Orlik, Robert J—Diamond Alkali Company, Cleveland, Ohio 

Otto, F. J—DuPont and Company, R.R. # 4, Niles, Michigan 


P 

Page, Thomas J.—Dow Chemical! Co., Midland, Michigan 

Palmer, Harl—-Skelly Oil Company, 3639 S. Ashland Ave., Chicago, Illinois 

Pana, A. J.—Illinois Highways, 319 Depot Ave., Dixon, Illinois 

Parker, M. W.—ARS, U. S. Dept. of Agriculture, Washington, D. C. 

Parris, Cleston G.—Assn. of American Railroads, 3140 S. Federal St., Chicago 16, 
Illinois 

Pass, Herbert A.—Sherwin-Williams Co., 2875 Centre St., Montreal, Quebec, Canada 

Pauli, Ray—Farmrite Sprayer, Inc., 160 E. Oak Grove St., Juneau, Wisconsin 

Pauli, Verle—Farmrite Sprayer, Inc., 160 E. Oak Grove St., Juneau, Wisconsin 

Pavlychenko, Thomas Karp—American Chemical Paint Co., 1027 Temperance St., 
Saskatoon, Saskatchewan, Canada 

Peaff, Ed I.—Spraying Systems Co., 3201 Randolph St., Bellwood, Illinois 

Peebler, Ralph V.—Capper’s Farmer, 912 Kansas Ave., Topeka, Kansas 

Peters, Elroy J—ARS-USDA, 108 Waters Hall, Columbia, Missouri 

Peterson, Don—Dept. of Agronomy, Univ. of Wisconsin, Madison, Wisconsin 

Phillips, Edward E.—American Can Co., 104 So. Michigan Ave., Chicago, Illinois 

Phillips, W. M—ARS-USDA, Ft. Hays Experiment Station, Hays, Kansas 

Pickard, A. E.—Pickard Industrials, Inc., 218 - 24 S. 3rd St., Mt. Vernon, Illinois 

Pieczarka, S. T., Jr.—Dept. of Horticulture, Purdue University, W. Lafayette, Indiana 

Pierpont, Roger L.—Allied Chemical & Dye Corp., General Chem. Div., Morristown, 
New Jersey 

Pintke, I. E—American Chemical Paint Co.. 901 Mohawk Lane, St. Joseph, Michigan 

Pirnie, M. D.—Michigan State University, East Lansing, Michigan 

Ploch, Herbert J—Monsanto Chemical Co., 800 N. 12th St., St. Louis, Missouri 

Ploeg. Hans L.—DuPont & Co., 1207 Foshav Tower, Minneapolis, Minnesota 

Plucknett, Donald L.—Dept. of Agronomy, Univ. of Nebraska, Lincoln, Nebraska 

Pool, John W.—Melvin, Illinois 

Portz, Herbert L.—Southern Illinois University, Carbondale, Illinois 

Possehl, Fred L.—Reading Chemical & Equipment Co., 120 B. Ave. N.E., Cedar 
Rapids, Iowa 

Pownall, George R.—Fred L. Nelson Tree Co., Joliet, Illinois 

Pryor, D. K.—Murray County, Slayton, Minnesota 

“we = G.—Chipman Chemicals, Ltd., 1040 Lynn Ave., Winnipeg, Manitoba, 

anada 
Putnam, D. H.—Butler County, Court House, Eldorado, Kansas 


Q 
Quattrochi, P. Len—Chemagro Corp., Neville Isle Rd., Pittsburgh, Pennsylvania 


R 

Rae, Robert B.—State Weed Board, Brookings, South Dakota 

Ragan, Howard A.—Birds Eye Div., General Foods Corp., Waseca, Minnesota 

Ragsdale, O. M.—Standard Oil Co., 111 State, Ames, Iowa 

Rake, D. W.—U. S. Borax & Chem. Corp., 630 Shatto Place, Los Angeles, California 

Rau, Roy—Stauffer Chemical Co., 411 So. 11th, Omaha, Nebraska 

Raven, A. O.—Emulsol Chemical Corp., 59 E. Madison, Chicago, Illinois 

Reabe, Roy W.—Reabe Flying Service, Waupun Airport, Waupun, Wisconsin 

Reade, Charles F.—Reade Mfg. Co., Inc., 135 Hoboken Ave., Jersey City, New Jersey 

Reade, Richard—Mid-Continent Aerial Sprayers, Inc., Hayti, Missouri 

Reading, A. J—Chipman Chemical Co., 608 So. Dearborn St., Chicago 5, Illinois 

—s Larry—Reading Chem. & Equipment Co., 120 B Ave. N.E., Cedar Rapids, 
owa 

Reed, H. C.—Slayton, Minnesota 

Reeves, John—California Spray Chemical Corp., Anna, Illinois . 

— Donald D.—Monsanto Chemical Co., 6030 James Ave. So., Minneapolis, 

innesota 
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Registration List (Continued) 


Reichert, Glenn—Dakota Farmer, Aberdeen, South Dakota 

Reid, John R.—Tama County, Toledo, Iowa 

Richards, Howard T.—Wisconsin Dept. of Agriculture, Madison, Wisconsin 

Richmond, Mrs. Hazel—County Supervisor, Elma, Iowa 

Riddle, James—Ohio Dept. of Highways, 450 E. Town St., Columbus, Ohio 

Ries, Stan—Dept. of Horticulture, Michigan State University, East Lansing, Michigan 

Ritz, W. N.—Continental Can Co., 4645 W. Grand Ave., Chicago, Illinois 

Robamaher, M. H.—Floyd County, Charles City, Iowa 

Robbins, Wayne A.—Campbell Soup Co., Box 215, West Chicago, Illinois 

Rodgers, Earl G.—College of Agriculture, Univ. of Florida, Gainesville, Florida 

Rogers, Bruce J.—Botany and Plant Path., Purdue University, Lafayette, Indiana 

Rogers, James F.—N. S. Koos & Son Co., Kenosha, Wisconsin 

Rollings, Clair T.—U. S. Fish & Wildlife Service, 1006 W. Lake St., Minneapolis 15, 
Minnesota 

Rost, Bertram H.—Butterfield Country Club, Hinsdale, Illinois 

Rostron, Judd—Homedale Nursery, 420 E. Highway #7, Hopkins, Minnesota 

Rothfelder, Ray E.—Zonolite Company, 1827 Benson, Evanston, Illinois 

Rotramel, Jack A.—Monsanto Chemical Co., Box 322, Shawnee, Kansas 

Roy, Dean—Dow Chemical Co., 10 S. Brentwood, St. Louis, Missouri 

Ruch, Lewis C.—Michigan Department of Conservation, Lansing, Michigan 

Rugge, George—A. T. & S. F. Ry., 80 E. Jackson Blvd., Chicago, Illinois 

Ruskin, J.—Capital City Tree Exp., Inc., P. O. Box 3126, Madison, Wisconsin 

Russell, Monte—County Weed Supervisor, Spearfish, South Dakota 


s 

Sadler, Harry J—Hypro Eng., Inc., 700 - 39th Ave. N.E., Minneapolis, Minnesota 

Sand, Paul F.—Agronomy Department, Univ. of Nebraska, Lincoln, Nebraska 

Sanders, Bert C.—Shade Tree Service, Inc., 1415 W. King St., Owosso, Michigan 

Schafer, C. Paul—American Cyanamid, 30 Rockefeller Plaza, New York, New York 

Schellhardt, Maurice E.—Stokely-Van Camp, Hoopeston, Illinois 

Schery, Robert W.—Better Lawn & Turf Inst., Kimberdale Station, R.R. #4, Marys- 
ville, Ohio 

Schieferstein, Robert—Botany Department, Iowa State College, Ames, Iowa 

Schmitt, Leonard J.—Schmitt Bros., Box 145, Park, Kansas 

Schneider, H. R—Allied Chemical & Dye Corp., 40 Rector St., New York, New York 

Schrader, Clifford H.—Lyon Chemicals, Inc., 2305 Hampden Ave., St. Paul, Minnesota 

Schuller, John—Stauffer Chemical Company, Columbus, Nebraska 

Schulte, Ralph—Pocahontas County, Palmer, Iowa 

Schultz, Robert—South Dakota State College, Brookings, South Dakota 

Schwietz, Larry—United Petroleum Corp., 20th & William Sts., Omaha, Nebraska 

Sconce, J. S.—Hooker Electro-Chemical Co., Niagara Falls, New York | 

Scott, Charles E-—Commonwealth Edison Co., 51 W. Jackson, Joliet, Illinois 

Seaborn, G. B.—Penola Oil Co., 221 N. LaSalle, Chicago, Illinois 

Seabury, Robert F.—American Cyanamid Co., Ames, Iowa ; 

Seaton, H. L.—Continental Can Co., Inc., 4645 W. Grand Ave., Chicago, Illinois 

Sexsmith, J. J—Canada Dept. of Agriculture, Exp. Farm, Lethbridge, Alberta, 
Canada 

Shafer, Neal E.—Dept. of Agronomy, Univ. of Nebraska, Lincoln, Nebraska 

Shafer, Wm. B.—Stauffer Chemical Co., 2865 Ivy St., Riverside, California 

Shankland, D. L.—Stauffer Chemical Co., P.O. Box 222, So. Omaha Station, Omaha, 
Nebraska 

Shannon, Gail—Atchison County, Muscotah, Kansas : 

Shatwell, Wm. E.—Hq. 5th Army, 1660 E. Hyde Park Blvd., Chicago, Illinois 

Shaw, Warren C.—Field Crops Research Branch, ARS-USDA, Beltsville, Maryland 

Shearer, Dennis—No. Dakota State Game & Fish Dept., Bismarck, North Dakota 

Shelden, Jim—Cole Chemical Supply, 2514 Kilburn Ave., Rockford, Illinois 

Shepherd, M. H.—W. H. Barber Co., 3650 So. Homan Ave., Chicago, Illinois 

Sherwood, Frank R.—American Chemical Paint Co., 3816 W. 55th St., Minneapolis, 
Minnesota 

Sherwood, L. V.—Monsanto Chemical Co., 800 N. 12th Blvd., St. Louis, Missouri 

Shirley, J. G—General Chemical Division, 4922 N. 27th St., Omaha, Nebraska 

Shores, R. E.—Bartels & Shores, 1400 St. Louis Ave., Kansas City, Missouri 

Siebert, Everett—Walworth County Weed Board, Selby, South Dakota 

Siron, Lynn—Corn States Hybrid Service, Colfax, Illinois 

Skaptason, J. S—Chemagro Corp., 621 Plymouth Bldg., Minneapolis, Minnesota 

Slawson, H. H.—Agricultural Chemicals, 4949 N. Bell Ave., Chicago 25, Illinois 

Slife, F. W.—195 Davenport Hall, University of Illinois, Urbana, Illinois 

Smith, Hillard L_—Dow Chemical Co., 3600 Boston, Midland, Michigan 

Smith, James W.—Huron-Clinton Metro, 2177 Buno Rd., Milford, Michigan 

Smith, L. H.—Cottonwood County Weed & Seed Div., 1125 River Rd., Windom, Min- 
nesota 

Smith, Ora—Allamakee County, Waukon, Iowa 

Smith, Rockwell—Assn. of American Railroads, 3140 S. Federal St., Chicago 16, 


Illinois 
Smith, W. H.—Polk County, Court House, Des Moines, Iowa 


= 
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Smith, Walter L—American Chemical Paint Co., 515 W. Boulevard St., Chicago, 
Illinois 

Smith, Walton A—Riverdale Chemical Co., 17th & Hanover, Chicago Heights, Illinois 

Soderdah] P.—Guth Products, 1135 W. Fullerton St., Chicago, Illinois — i 

Sorenson, Douglas D.—Wisconsin Agriculturist, 1125 W. 6th St., Racine, Wisconsin 

Soule, George H.—Public Relations Dept., DuPont & Co., Wilmington 98, Delaware 

Southwick, Lawrence—Dow Chemical Co., 1422 W. Carpenter St., Midland, Michi- 


gan 
Spalding, Judson W.—Botany & Plant Path., Purdue University, Lafayette, Indiana 
Spelts, Al—Associated Producers, Inc., 27 E. Indiana Ave., St. Paul, Minnesota ; 
Speziale, A. John—Monsanto Chemical Corp., 1700 S. Second St., St. Louis, Missouri 
Spradling, Stuart L—M.F.A. Oil Co., 10 S. 7th St., Columbia, Missouri 
Sprinkle, G. E.—Weed Supervisor, Russell, Kansas = 
Spurrier, Ear] C.—213 Davenport Hall, University of Illinois, Urbana, Illinois 
Stahler, L. M.—Pacific Coast Borax Co., 603 Shatto Place, Los Angeles, California 
Stallings, C. F.—A T & T Co., 324 E. 11th St., Kansas City, Missouri 
Stamm, John J.—Penn Salt Chemicals, 712 E. 67th St., Kansas City, Missouri 
Stanford, John P.—Oldbury Electro-Chemical Co., 562 E. Northside Dr., Jackson, 
Mississippi 
Staniforth, David W.—Botany Department, Iowa State College, Ames, Iowa 
Stearns, Forest—Botany and Plant Path., Purdue University, Lafayette, Indiana 
Steeno, Richard J.—Swift & Co., Union Stock Yards, Chicago 9, Illinois 
—_— John W.—Indiana & Michigan Electric Co., 2101 Spy Run Ave., Ft. Wayne, 
ndiana 
Stegall, G. F—American Cyanamid Co., 3505 N. Kimball Ave., Chicago, Illinois — 
Steinbauer, George P.—Dept. of Botany, Michigan State University, Lansing, Michi- 


gan 
Steinen, Otto—Naugatuck Chemical Division, U.S. Rubber Co., Naugatuck, Con- 
necticut 
Stelle, Percy M.—Seed World, 327 S. LaSalle St., Chicago, Illinois 
Sterling, Gordon R.—Department of Agriculture, Edmonton, Alberta, Canada 
Sterry, John R.—American Chemical Paint Co., Ambler, Pennsylvania 
Stewart, Sam—Chemagro Corp., 554 Lincoln Ave., Winnetka, Illinois 
Stitt, Loyd L.—Velsicol Chemical Corp., 330 E. Grand Ave., Chicago 11, Illinois 
Stone, James—U.S. Borax & Chemical Corp., 630 Shatto Pl., Los Angeles, California 
Stower, C. E——Slayton Agricultural Chemicals, Box 43, Worthington, Minnesota 
Strand, Art—St. Thomas, North Dakota 
Stucky, H. E.—McPherson County Weed Dept., Box #105, McPherson, Kansas 
Stull, Aaron K.—Carbide & Carbon Chemicals, 655 Broadway, Denver, Colorado 
Stults, Wayne—Green Giant Company, Le Sueur, Minnesota 
Sutherland, J. R. G—American Cyanamid Co., 2452 Newport Ave., Omaha, Nebraska 
Swartz, Evan—Shawnee County Weed Dept., Court House, Topeka, Kansas 
Sweet, Robert D.—Cornell University, Ithaca, New York 
Sylwester, E. P.—Botany Department, Iowa State College, Ames, Iowa 
Szabo, Steve S.—Agronomy Dept., University of Wisconsin, Madison, Wisconsin 
T 


Tafuro, Anthony—American Chemical Paint Co., Ambler, Pennsylvania 

Tate, George I—Department of Conservation, Cache, Illinois 

Thieman, Chas. A.—Brown Farm Chemical Co., Box 517, Scottsbluff, Nebraska 

Thomas, Albert E.—Dept. of Agriculture, 122 State Capitol Bldg., Oklahoma City, 
Oklahoma 

Thompson, Donald R.—Wisconsin Conservation Department, Madison, Wisconsin 

Thompson, Ear! H.—Cole Chemical Supply, 2514 Kilburn Ave., Rockford, Illinois 

a Wm. D.—Allied Chemical & Dye Corp., 511 E. Patterson, Kalamazoo, 

ichigan 

Thompson, Wm. T.—Thompson Chemicals Corp., 3028 Locust, St. Louis, Missouri 

Thomsen, Norman D.—Diamond Black Leaf Co., 4324 W. 36th St., Minneapolis, Min- 
nesota 

Thorson, Stanley—Dow Chemical Co., 1750 Hennepin Ave., Minneapolis, Minnesota 

Tison, Haskell—Geigy Agricultural Chemicals, 125 Charles St., Geneva, Illinois 

— Lyle E.—Corps of Engineers, U.S. Army, 575 Merchandise Mart, Chicago, 
llinois 

Torkelson, O. J.—Fargo Foundry Company, Fargo, North Dakota 

Trask, - D.—Naugatuck Chemical Div., U.S. Rubber Co., 9 Overwood Rd., Akron 
13, io 

Turner, M. B.—American Chemical Paint Company, Ambler, Pennsylvania 

— James H.—Cook County Forest Preserve, 536 N. Harlem, River Forest, 

inois 

U 

Ubel, Jake R.—Noxious Weed Division, State House, Topeka, Kansas 

Vv 

Van Geluwe, John—G L F Soil Building Division, Ithaca, New York 

Van Horn, Lyle—Van Horn Hybrids, Inc., Cerro Gordo, Illinois 

Van Patten, Loyd—Iowa Dept. of Agriculture, State House, Des Moines, Iowa 

Van Scoik, W. S—American Cyanamid Co., 4009 Greendale Dr., Ft. Wayne, Indiana 


ae 
* 
Ng 
aed 
¥ 
6 
2 
BE 
vel 
a 
oF 
* 


Registration List (Continued) 


Van Zanden, Tom—USDA-Plant Pest Control, 35 S. 5th St., Minneapolis, Minnesota 
Vik, Norman T.—Clarke Outdoor Spraying Co., 202 Herrick Rd., Riverside, Illinois 


Ww 

Wadleigh, W.—Riverdale Chemical Co., 17th & Hanover, Chicago Heights, Illinois 

Wainscott, T. L.—Successful Farming, Des Moines, Iowa 

Walgenbach, Eugene A——Mammoth Spring Canning Co., Oakfield, Wisconsin 

Walker, Dane—Riverdale Chemical Co., 17th & Hanover, Chicago Heights, Illinois 

Wallace, Keith—South Dakota State College, Brookings, South Dakota 

Wallberg, John H.—Dow Chemical Co., 6000 W. Touhy Ave., Chicago 30, Illinois 

Walsh, C. K.—Walsh Manufacturing Co., Charles City, lowa 

Walz, Arnold W.— American Chemical Paint Co., 4001 Orleans Ave., Sioux City, lowa 

Wangberg, Ole—Weed Supervisor, Moody County, Coleman, South Dakota 

Wangerin, Robert R.—Monsanto Chemical Co., 800 N. 12th St., St. Louis 1, Missouri 

Ward, Wilbur D.—Ward Farm Equipment Dist., Syracuse, Indiana 

Warden, Robt. L.—The Dow Chemical Co., 1750 Hennepin, Minneapolis, Minnesota 

Warren, G. F.—Dept. of Horticulture, Purdue University, Lafayette, Indiana 

Warren, Robert L.—Chester Hybrids, P.O. Box 508, Valparaiso, Indiana 

Weber, Donald R.—Spraying Systems Co., 3201 Randolph St., Bellwood, Illinois 

Weidenfeller, Ted—DuPont & Co., 4251 S. Pulaski, Chicago, Illinois 

Weil, Edward D.—Hooker Electro-Chemical Co., Niagara Falls, New York 

Weisenbacher, Joseph—State Dept. of Agriculture, Springfield, Illinois 

Welch, James R.—American Chemical Paint Co., 2503 Robinwood Lane, Denton. 
Texas 

Welker, Wm.—Dept. of Horticulture, University of Wisconsin, Madison, Wisconsin 

Wenger, Otto E.—U.S. Rubber Company, 4135 So. Pulaski, Chicago, Illinois 

Whelan, Louis—St. Thomas, North Dakota 

Whinfrey, Charles—Penn Salt Chemicals, 309 Graham Bldg., Aurora, Illinois 

White, Laurence—Journal of Agricultural & Food Chemistry, 86 E. Randolph St., 
Chicago, Illinois 

Whitmer, Ralph H.—Green Giant Company, Beaver Dam, Wisconsin 

Wicks, Gail—South Dakota State College, Brookings, South Dakota 

Wiese, Allen F.—Texas Agricultural Experiment Station, Bushland, Texas 

Wilkinson, Robert E.—604 Laurel, Fairfield, Illinois 

Willens, Edward M.—Div. of Highways, State of Illinois, Ottawa, Illinois 

Williams, G. D.—Deep River, Iowa 

Williams, Robert—McLaughlin Gormley King Co., 1715—5th St., S.E., Minneapolis, 


Minnesota 
Wilson, Clyde L.—Monsanto Chemical Co., 818 Thornberry Lane, St. Louis 22, Mis- 


souri 
Wilson, R. C.—Campbell Manufacturing Co., Walthill, Nebraska 
Winters, Robt. W.—Carbide & Carbon Chemicals, 322 S. Lincoln, Three Rivers, 


Michigan 
Wirth, J. F.—Hypro Engineering Co., Inc., 700 - 39th Ave. N.E., Minneapolis, Min- 


nesota 
Witman, E. D.—Columbia Southern Chemical Corp., One Gateway Center, Pitts- 


burgh, Pennsylvania 
Woehrle, Ted—Beverly Country Club, 87th & Western Ave., Chicago, Illinois 
Woestemeyer, V. W.—U:S. Borax & Chemical Corp., RR. #5, Topeka, Kansas 
Wolcott, Art—Farmers Union Central Exchange, 1137 Ave. “F”, Billings, Montana 
Wood, H. E.—Dept. of Agriculture, Legislative Bldg., Winnipeg, Manitoba, Canada 
Woodbury, Herb—Woodbury Chemical Co., 702 So. 4th, St. Joseph, Missouri 
Woodman, Wm. J.—Velsicol Chemical Corp., 330 E. Grand Ave., Chicago, Illinois 
Woods, Merlin O.—Winthrop, Minnesota 
Wormley, George W.—Farm Journal, Washington Sq., Philadelphia, Pennsylvania 
Worthington, G. F.—Spraying Systems Co., 617 Davis, Evanston, Illinois 
Wright, Harold—DeKalb Agricultural Assn., 310 N. Fifth St., DeKalb, Illinois 
Wright, Philip—Nat’l Research Development Corp., 224 DuPont Circle Bldg., Wash- 
ington 6, D.C. 
Wright, Walter—Iowa County, Belle Plaine, Iowa 
Wyckoff, Hugh—Division of Forestry, Mason State Tree Nursey, Topeka, Kansas 
Wysong, Noel B.—536 N. Harlem Avenue, River Forest, Illinois 


Yahnke, Burdette—Green Giant Company, Le Sueur, Minnesota 

Yapp, Donald—Spray-Rite Service Corp., 10216 N. 2nd, Rockford, Illinois 

Yeo, Richard R.—University of Minnesota, St. Paul, Minnesota 

Yero, Richard J.—Libby, McNeill & Libby, 13636 S. Western Ave., Blue Island, 


Illinois 


Z 

Zackert, George E.—Imperial Chemical Co., 6th & Grass St., Shenandoah, Iowa 
Zedler, R. J—Carbide & Carbon Chemicals, 30 E. 42nd St., New York, New York 
Zilke, Sam—South Dakota State College, Brookings, South Dakota 

Zimmerman, George—State Weed Board, Court House, Rapid City, South Dakota 
Zinter, Clinton C.—F. H. Peavey & Co., 912 Grain Exch., Minneapolis, Minnesota 
Zukel, John W.—U.S. Rubber Company, Bethany, Connecticut 


LIST OF MEMBER COMMERCIAL ORGANIZATIONS 
As of December 27, 1956 


Agricultural Chemical Company ..........................c..cs:csseeeeeeseeees Bethany 15, Connecticut 
Allied Chemical & Dye Corporation ................. sisscuhaibtaathndeaaaeliie New York 6, New York 
American Chemical Paint Company Ambler, Pennsylvania 
Brown Farm Chemical Company ............................c..:c:0:c00cceeeeeeeeeees Scottsbluff, Nebraska 
Caitformia Packing Company Rochelle, Illinois 
Carbide & Carbon Chemicals Divisions ...... upicladuoane New York 17, New York 
Chemagro Corporation New York 16, New York 
Chipman Chemical Company, Ine. Bound Brook, New Jersey 
Chipman Chemicals Limited Winnipeg 3, Manitoba 
Columbia-Southern Chemical Corporation ..................... Pittsburgh 22, Pennsylvania 
Davey Tree Expert Company Kent, Ohio 
Delavan Manufacturing Company ............. Des Moines, Iowa 
Diamond Alkali Company .................. Cleveland 14, Ohio 
Dow Chemical Company ............. Midland, Michigan 
E. I. DuPont de Nemours & Wilmington, Delaware 
Fargo Foundry Company ....................... Fargo, North Dakota 
Farmers Union Central Exchange ....... closhigat — _........... St. Paul 1, Minnesota 
Farmrite Sprayer, Ine. Clyman, Wisconsin 
F. H. Peavey & Company ............... Minneapolis 15, Minnesota 
Flax Development Committee Minneapolis 2, Minnesota 
Food Machinery & Chemical Corporation Lansing 4, Michigan 
Geigy Agricultural Chemicals .. New York 8, New York 
Hobaugh & Marvin Agriculture! Wichita, Kansas 
Heyden Chemical New York 17, New York 


H. D. Hudson Manufacturing Company Chicago 11, Illinois 
Hooker Electro-Chemical Company ............................................ Niagara Falls, New York 


Hypro Engineering Company, Ine. Minneapolis 21, Minnesota 
Miller Chemical Inc. Omaha, Nebraska 
Monsanto Chemical Company .................... St. Louis, Missouri 
Mutual Dealers Wholesale, Inc. St. Paul, Minnesota 
Mational Chicago 38, Illinois 
National Grain Company, Limited Winnipeg, Canada 
Oberdorfer Foundries, Inc. ........... 
Oldbury Electro-Chemical Company Niagara Falls, New York 
Pacific Coast Barer Los Angeles 5, California 
Pennsylvania Salt Manufacturing Company ...................... . Aurora, Illinois 
Reade Manufacturing Company ..................................-.0s.-.ecc.0- . Jersey City 2, New Jersey 
Riverdale Chemical Company. .......................22...2.---.c-seceeeseeeseee Chicago Heights, Illinois 
Spraying Systems Company Bellwood, Illinois 
Standard Agricultural Chemicals, Inc. -.....0..0022022.2200..0..00..0..21220-2-- Hoboken, New Jersey 
Thompson Chemicals Corporation St. Louis 3, Missouri 
Thompson-Hayward Chemical Company  .........000000-000..00....... Kansas City 8, Missouri 
Tryco Manufacturing Company, Imc.........2.........ceecceccceceeceeeceeceeeeeeeeeeee Decatur, Illinois 
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